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APPENDIX C
DISPOSITION AND RATIONALE

(DISPLAYS & CONTROL PANEL)
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FUNCTION:

THE ATA2 ENERGIA DISPLAYS AND CONTROL {DAC) PANEL HAS BEEN ACQUIRED
FROM ENERGIA. THE ATAZ PANEL ISBUES CONTROL COMMANDS TO THE
ANDROGYNOUS PERIPHERAL DOCKING ASSEMBLY (APDA.) IT PROVIDES POWER BUS
CONTROL, DISTRIBUTION, AND PROCTECTICH FOR THE APDA MANUAL CONTRCL
SWITCHES: THE APDA LOGIC BUSES, THE APDA HEATERS: THE TELEMETRY
ACCQUISITION DEVICES (DCUs 1 AND 2); THE PYROTECHNICS LOGIC AND "FIRE" BUSES;
AND THE EVENT INDICATCORS UTILIZED THROUGHOUT THE DOCKING SEQUENCE. THE
APDS SYSTEM 13 DESIGNED TO COMPLETE ITS CPERATIGN IN AN AUTOMATED MODE.
THE MANUAL COMMANDS (GWITCHES) ARE UTILIZED FOR SYSTEM INITIALIZATICN AND
AS BACK-UP TO THE AUTOMATED OPERATIONS. THE APDS CONTROL LOGIC BOTH
FOR AUTOMATIC AND MANUAL COMMAND STIMULI 15 CONFIGURED TS RESPOND TGO A
TWS OF THREE" INPUT LOGIC. WATHIN THE CONTROL UNITS, ALUTOMATIC AND
MANLAL SIGNALS ARE DECODED AND IMPLEMENTED WHEN TWO OF THE THREE
AUTOMATED OR MANUAL STIMULI ARE PRESENT.

HARDWARE DESCRIFTION:

THE CONTROL PANEL IS AN UNSEALED, QUST AND MOISTURE PRODF HOUSING THAT
PROVIDES METAL-TO-METAL FASTENING USING BOLTS, BUSHING, ETC. THE PANEL
CONTAING THE FOLLOWING ENERGLA PROCURED COMPONENTS:

REFERENCE DESIGNATOR ITEM QUANTITY
V11 -2 TRANSISTOR OFTQCOUPLE 12
FJOTI105 OSM aAQ. 338.054TU
R20-R31 RESISTOR Q8827312 1 KD 4+ 1 %-A- V-V 12
OZhD 467 CB1TU OZhD 487 138TU
RA0-R51 RESISTOR OSS2-23-0-125-1 MOM +1 %-A- 12
VW QRO AGY .081TU D2ZhD 487 138T)
S81 - SB2 PUSH BUTTON SWITCH PK3-8 AGD, 350,212 2
TU
S23.587 FUSH BUTTON SWITCH P2 AGD. 280 212 ]
TU
B4 SBS, SBS PUSH BUTTON SWITCH PK34 AGO 380 212 3
TV
X1, X2, X3 PLUG OSONTSB5-1-TAMZ-V1-1-V 3
bRO.364.030T1) bRO,354,045T1
X4, X10 “~PLUG OSONTS-BS-1-19/16-V1-1-V 2
ED.BE#.EEDW bBROC.ZE4 D48TU
X5 | PLUG QSONTS-BS-1.19/18-V1-2V 1
bRO 264 DACTU bRO 364 DAETU
XE& : PLUG OSONTs-BS-1.18M 8-V 1-3-V 1
S . bRC.364.030TU BRO 364 ST
x? PLUG OSONTE-BS-1-32/22.V1-2-¥ 1
DR, 364.030TL) bRO.364.045TU
XB PLUG QSONTB5-1-50/22-V1-2-¥ 1
bRG.364 02070 bRO.2E4. DL5TU
X8 . | FlUG OEONTS-B5=1-50r8 711V 1
: bRO.364.030TU bRO.264.045TU
1 FLUG OSONTSEBS.-2-19/1 B 1.V 1
bRO.364.030TU bRO.3864.045TU
X12 PLUG OSONTS-BS-1-32/22-v1-2-¥ 1
) bRD.264.030TU HRO.364.045TU
F1, F2, F9 CIRCUIT BREAKER Az2-5 8Yu.619.242 TU 3
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REFERENGE DESIGNATOR ITEM QUANTITY

Fz, F4, FB, F10 _ .} GIRCUIT BREAKER Az2.-2 6Yu.818.242 TU LA
. | F3 F7, F11 ... | CIRCUIT BREAKER Az2-1 6Yu.618.242 TU 3]

F&, F12 CIRCUIT BREAKER Az3-3 §Yu.816.242 TU 2

E1, E2 CELL ¥aD9x1.510 SLIuB48313,008 P

E10-E27 CELL ¥224B SLIub41112.008 18

E30, E31 CELL YaDP 32 Om 331).5226.001 ]

G1- G44 INDICATOR CONTROL UNIT (DRIVER) BUIN 44

17EE4A08-0 _

H1.H3D ITEL 3-3-2 OD0 304 002TU kT

Ha3-H38

H38-H40

H31-H32 ITEL 3-3-2.Zh2 ODO.304.002TU B

H37-H38 :

H41-Héd

{AY DESIGN:

CIRCUIT BREAKER; Az2-X CIRCUIT BREAKERS ARE BUILT TO TECHNICAL
REQUIREMENTS COCUMENT NUMBER 8>3.619.242 TU. THEY ARE NON-HERMETIC,
PROTECTED AGAINST DUST AND HUMIDITY, TWO POLE CIRCUIT EREAKERS, DIRECT
CURRENT 0.5 TO 50 AMPERES, THE CIRCUIT BREAKERS ARE USED FOR PROTECTION
OF ELECTRICAL CIRCUITS AGAINST CURRENT OVERLOADS, THE CIRCUIT BREAKERS
CAN BE USED AS TWO POLE SWITCHES WITH MANUAL HANDLING. MOUNTED TO THE
PANEL BY FASTENERS.

NO DATA HAS BEEN PROVIDED BY ENERGIA TO VERIFY THAT THE BIMETALLIC
ELEMENT(S} IN THESE CIRCUIT BREAKERS WOULD EXHIBIT THE SAME
CHARACTERISTICS AS ORBITER CIRCUIT BREAKERS UNDER A "FAILS TO INTERRUPT
. UNDER OVERLOAD" CONDITION. REFERENCE ORBITER EPDEC GENERIC
. ACCEPTANCE RATIONALE APPENDIX D ITEM 1. WITH THE EXCEPTION OF THE APDS
"HEATERE & DCU™ CIRCUIT BREAKERS, REFERENGE FMEA No. MS-5MR-BI18, THE
FOLLOWING PARAGRAPH PROVIDES A GENERIC CGRITICALITY EFFECT SCENARIO
APPLICABLE TO THE ENERGIA CIRCUIT BREAKERS FOR THE "FAILS TO INTERRUPT
UNDER OVERLOAD" CONDITION.

FUNCTIONAL CRITICALITY EFFECTE: POSSIBLE LOSE OF CREW OR VEHICLE AFTER
FIVE FAILLIRES. 1) A "SMART" DOWNSTREAM SHORT CONDITION MUST BE
EXPERIENCED DOWNSTREAM IN ORDER TO CREATE AN UNSAFE SITUATICN. 2, %)
CIRCUIT BREAKER(S) IN THE A7A2 PANEL FAILS TO TRIP UNDER GVERLOAD
CONDITIONS. 4, 5) CIRCUIT BREAKERS IN THE A7A3 PANEL OFEN RESULTING IN LOSS
OF NOMIRAL AND PYROTECHNIC UNDOCKING CAPABILITY. REFER TO APPROPRIATE
ATAZ PANEL CIRCUIT BREAKER FMEA(S) FOR FUNCTIONAL EFFECTS.

PUSH-BUTTON SWITCHES: PUSH-BUTTON SWITGHES ARE BUILT TO TECHNIGAL
REQUIREMENTS DOCUMENT NUMBER [AGQ,360.212.TU) THEY ARE TWC POLE,
MOMENTARY SWITCHES. THE SWITCHES ARE MOUNTED SEPARATELY ON AN STEEL
ALLOY STRUCTURE. THE MOUNTING IS IMPLEMENTED USING NUTS SECURED WITH
EPOXY. THE STRUCTURE IS ATTACHED T THE PANEL USING FASTENERS. THE
SWITCHES ARE MOUNTELD SIDE BY SIDE AND ARE ELECTRICALLY CONNEGTED IN A
REDUNDANT CONFIGURATION. THEY ARE ACTIVATED BY THE SAME PUSHING
MOTION. SWITCH MOVEMENT 1S SYNCHRONIZED BY THE USE OF A COMMON COVER
EPOXIED TG THE MOVING HEADS.

RSC -
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DESISGN EVOLUTION

THE CIRCUIT BREAKERS AND PUSH-BUTTON SWITCHES ARE PART OF THE APDIS
CONTROL PANEL CKR>=468312-001. THE CONTROL PANEL DESIGN HAS EVQLVED
THROUGH REPEATED USE AND STANDARDIZATION IN THE RUSSIAN SPACE PROGRAM,
THE CONTROL PANEL HAS A LOAC-CARRYING RIGID FACE PLANE TO WHICH THE
CONNECTOR AND ELECTRICAL CARRYING PLATE (BOARD) 1S ATTACHED WITH
BRACKETE. THE CIRCUIT BREAKERS AND PUSH-BUTTON SWITCHES, JUST AS ALL
OTHER COMPONENTS USED IN THE PANEL, HAVE AN EXTENSIVE SPACE APPLICATION
HISTORY. SIMILAR DESIGNS HAVE PASSED REPEATED FLIGHT DEVELOPMENT TESTS,
ACCEPTANCE AND QUALIFICATION TESTS.

(B) TEST: (TESTS PERFORMED AT THE PANEL ASSEMBLY LEVEL)

THE ELECTRONIC DEVICES CONTAINED WITHIN THE ASSEMBLY ARE CONSIDERED
SPACE RATED HARDWARE BASED ON ENERGIA STANDARDS {(GOST) FOR FART
SELECTION WITH PROVEN TECHNOLOGIES AND W!TH INHERENT SPACE RATED
RELIABILITY FEATURES, ENERGIA HAS STATED THAT MATERIALS ARE SELECTED TO
ELIMINATE CDOR AND CFFGASSING HAZARDS; AS WELL AS FIRE AND EXPLOSIVE
HAZARDS, ROQCKWELL HAS VERIFIED COMPLIANCE ON THE BASIS OF ASSTSSMENTS
WHICH WILL BE PROVIDEDR AS PART OF AN ENGINEERING ANALYS!S REPORT,

COMPONENT PROCUREMENY CONTROL: THE ENERGIA DESIGN DEPARTMENT
SELECTS THE BUPPLIERS FROM AN APPROVED SUPPLIER LIST (ASL) FOR A SPECIFIC
PRODUCT. SELECTION IS BASED ON ASSESSMENT OF THE HISTORICAL QUALITY AND
RELIABILITY DATA FOR THE PRODUCT TO BE PROCURED. ALL SUPPLIERS FROM THE
ASL ARE IN COMPLIANCE WITH THE INDUSTRY'S GOST/STANDARDS AND ENERGIA
QUALITY ASSURANCE, RELIABILITY, AND SAFETY FROVISIONS AND REQUIREMENTS.
WHEN A PURCHASE ORDER |S PLACED FOR A NEW OR MODIFIED COMPONENT, THE
CANDIDATE SUPPLIER SUBMITS AN OPERATIONS AND TECHNOLOGICAL PROCESS
PLAN FOR THE MANUFACTURE CF THE REQUIRED ITEM FOR ENERGIA'S EVALUATION
AND APPROVAL, THE DESIGN, QUALITY, AND RELIABILITY ENERGIA EXPERTS
PERFORM TRADE ANALYSES AND MAINTAIN SUPPLIER SURVEILLANCE, BASED ON THE
HISTORY AND PERFORMANCE OR REJECTION RATES OF A GIVEN COMPONENT TYPE.
APPLICABLE ENERGIA BTANDARDS INCLUDE: CNG2351-143-84, CNG351-158-88, CNG204-
667-91. QUALIFICATION AND CERTIFICATION TESTS AND ANALYSES ARE
IMPLEMENTED AT THE CONTROL FANEL LEVEL. SPECIFIC DETAILS APPLICABLE TO
THE CONTROL PANEL TESTING ARE INCLUDED IN THIS AND THE FOLLOWING

SECTIONS.
CALSE CONTROL AT
TEST & ASSEMBLY LEVEL COMPONENT LEVEL
& b £ d ) 1
ACCEPTANCE X X
FUNCTIONAL % 1 X X
[VIBRATION X X
[ THERMAL VACUUM X X | X
MECHANICAL GHOCK X X

ACCEFTANCE TEST REQUIREMENTS:

A EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING OR LOOSE HARDWARE,
CORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROPER
IDENTIFICATICN, .

B.  INSULATION RESISTANCE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 100
VOLTS (DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED PINS.

Prnpnetary Data
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C. QIELECTRIC STRENGTH: NO MORE THAN TWO MILIAMPS AT A POTEN T LAL OF
200 VDLTS {AC) FOR OHE SECOND BETWEEN GONNECTORS AND MUTUALLY
ISOLATED PINS. _ E

. FUNCTIOMAL: USING SUPPLY VYOLTAGES OF 23 + 0.5 VOLTS (D) AND 24 £ 0.5
VOLTS (DC)) VERIFY CONTINLITY, RESISTANCE, POWER CONSUMPTION; -
TIMING CIRCLUITS AND SWITCHING LOGIC FITNCTIONS.

E.  VIBRATION [AVT) RANDOM VIBRATION CONDUCTED IN EACH OF THE THREE
MUTUALLY FERFENDICULAR DRECTIONS FOR A DURATION OF BD SECONDS AT
THE FOLLOWING LEVELS:
20 - 80 2 INCREASING @ 3<B/OCTAVE
B0 - 350 M2 0.04 g2/HZ CONSTANT
390 = 2000 HE DECREASING @ -AO0BMOCTAVE

ITEMS A TO D ABOVE ARE CONDUCTED AFTER VIBRATION TESTS EXCERT
FUNCTIOMAL 1S AT 23 + 0.5 VOLTS (DG.)

F. THERMAL (A

1. 77 °F (25 °C} TO 122 °F (50 °C) TO 21.2 °F {-6 "C) TO 122 °F (50 C) TO 77 F
(25 =),
2. STABILIZE AND DWELL AT EXTREMES FOR ONE HOUR THEN CONDUCT

PERFORMANCE TEST PER SECTION V1.

3, MONITOR CIRCUITS FOR SHORTS/OPENS DURING TEMPERATURE
TRANSITIONS,

4, RAMP RATE SHALL BE BETWEEN 1.8 AND 4.2 "F/MINUTE.

8. PERFORMANCE TESTS ARE CONDUCTED BEFORE AND AFTER
ENVIRONMENT,

G.  HUMIDITY TEST:

1. AT RELATIVE HUMIDITY OF 92 TO 8% AND A TEMPERATURE OF 68 TO
77 °F (20 TO 25 °C), S0AK FOR 48 HOURS WITH POWER OFF,

2 CONDUCT A PERFORMANCE TEST PER SECTION 1.

.} DRY AT 95 TO 122 °F {35 TO 50 °C) FOR 2 HOURS,

4. COOL AT ROOM FTEMPERATURE AND CONDUGCT PERFORMANCE TEST.

QUALIFICATION TEST REIDL‘IIREHENTB

ENVIRONMENT DURATION ONIOFF - LEVEL
STATUS
PACKAGE 5-10mSEC INEACH | OFF FEAK SHOCK ACCELERATION = ¢ ¢
QUALIFHCATION OF THE 3 1.6 g'
TEST PERPENDICLLAR
OIRECTIONS 1) 2500 1 125 SHOUKS
PERPENDICULAR TO CONTAINER

2} 1780 = 50 SHOCKS IN TWo
MUTUALLY PERPENDICULAR
DIRECTION

3) 8000 + 300 TOTAL NUMBER GF
SHOCKSMINUTE < 120

RSC  proprietary Data
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ENVIRONMENT DURATION ON/OFF LEVEL
STATUS
RANDOM 540 S8EC IN EACH OF | onorE - Ba
VIBRATION TEST THE 3 MUTUALLY %%Tiﬂu? INCREASING @ 3 o8 PER
(QAVT) PERFENDICULAR
DIRECTIONS B0 - 350 Hz CONSTANT @ 0,057
gz
A50 - 2000 Hr QECREASING & -2dB
PER OCTAVE FROM 0.067 gdHz @
50 ke
DESIGN SHOCK IN EACH OF 3 OFF
MUTUALLY
FERFENDICULAR
DIRECTIONS:
1SHOCKFOR1TO3 100 GG HALF BEINE WAVE SHOCK
? gEgcns FOR 2 TO UL
H
5 MAEC ;I:stg.ﬁLF SINE WAVE SHOCK,
ACCELERATION 12 MINUTES IN OFF 135365
EACH OF THE 3
PERFENDICULAR )
DIRECTIONS. -
THERMAL VACUUM | 1 HOUR MINIMUM AT | otwoFF | AT AMBIENT PRESSURE:
CYCLING EACH TEMPERATURE 1. RAMP FROM 7T TO 122 " F (25 TO
PLATEAU (5 CYCLES) 50 "), STABILIZE DWELL FOR 1
HOUR; CONMDUCT PERFORMANCE
TEST.
2. 122 TO -22 * F (50 TO 30 *C),
STASILIZE; DWELL FOR 1 HOUR
CONDUCT PERFORMANCE TEST.
3. REPEAT (1) AND [2) 3 TIMES.
AT VACULM OF 2 X 108 Pgia (2 X
104 MM OF HEY;
4. RAMP FROM -22 TO 122*F {-30
- TO 50 "C), STABILIZE; DWELL FOR 1
HOLR,
) 5. RAMP FROM 122 TO .22 °F (50 TO
-30 "C), STABILIZE FOR 1 HOUR.
8. RAMP FROM -22 TO 77 * F {-30 TO
25 *C).
COLD EXPOSURE | 5 HouRS AT OFF 1) 77 TO 76° F (36 TO 50 °C),
TEST TEMPERATURE DWELL FOR 24 HOLRS.
PLATEAU Z)DRY AY 85 TO 122* F( 35 TO S0 ®
) FOR 2 HOURS MINIMUM.
3) COCL AT TT* F {25* CYFOR 2
HOURS MINIMUM,
HEAT EXFOEURE 5 HOURS AT OFF N 77 TO140° F (256 TS 60 *C),
TEST TEMPERATURE DWELL FOR € HOURS,
PLATEAU 31 COOLAT 77" F [28* C) FOR 2
HOLURS MINIMUM,
RSC
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QUALIFICATION TEST REQUIREMENTS (CONTD) _
. ENVIRONTAENT T DURATION CNIOFF - LEVZL, 7T
STATUS ]
MIDITY TEST 96 HOURS AT | oFF - | 1188 TOFT TF (2070 25 7C), DWELL
HUMIO TEMPERATURE FOR B HOURS AT RELATIVE |
PLATEAL - HUMIDITY OF 95£3%. N
: 2)DRY AT BS TO 122 { 35 TO 50
CIFOR 2 HOLIRS MiHIMLUIM
RELATIVE MUMNIDAY OF 209,
3) COOL AT 77 F (25° C) FOR 2
HCOURS MINIMUM.
SUPPLY YOLTAGE AS REQUIRED OWOFF | 1) {20 £ 0.5) V BUPPLY VOLTAGE
RESERVE 21 (37 £ 0.5) V SUPPLY VOLTAGE
YERIFICATION TEET
LOoWwW EHOURS AT OMNOFF NITTO 4 "F[25TO -20 T}
TEMPERATURE TEMPERATLRE DWELL FOR 3 HOURS CONDUCT
RESERVE | PLATEAU _ o PERFORMANCE TEST.
VERIFICATION TEST : -~ P 2YDRYAT QS TO1Z2"F (35 TOS0*
C}FOR 2 HOURS MINIMUM
A COOL AT 77+ F{?ﬁ‘t‘} FOR 2
HOURS MINIMUM,
HIGH S MOURS AT ONOFF | 1) 77 TO122°F (28 TD B °C),
TEMPERATURE TEMPERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEALS FERFORMANGE TEST. -
VERIFICATION TEST 2) COOL AT 77° F (25* C) FOR 2
HOURS MINIMLSM,
. CERYIFICATION BY ANALYS)S:

ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE PANEL RAVE BEEN
CERTIFIED FOR THE APPLICABLE REQUIREMENTS NOTED BELOW IN ACCORDANCE
WITH MCE21-00878. ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUPPLIER TO
CERTIFY FOR THE FOLLOWING ENVIRONMENTS:

A} RADIATION: ENERGIA HAS CONDUGTED TESTS ON SIMILAR HARDWARE
{11F732.7692-0A,) AN ENGINEERING ANALYSIS REPORT (EAR) (S BEING
FREPARED TO DEMONSTRATE THAT IDENTIGAL COMPONENTS, MATERIALS,
AND PROCESSES WERE USED FOR BGTH UNITS.

B OZONE: ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH MATERLAL
SELECTION CRITERIA FOR O2ONE SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS PRCVIDED IN AN ENGINEERING
ANALYEIS REPORT.

C) FUNGUS: ROCKWELL HAS VERIFIED ENERGIA COMPUANCE WITH MATERIAL
SELECTION CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT. THE
RATIONALE FOR THIS VERIFICATION 1S PROVIDED IN AN ENGINEERING
ANALYEIS REPORT. '

o} SAND/DUST: THE DECU CONTAINS NO MOVING PARTS.
E) SALT/FOG: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERLAL
SELECTION CRITERIA FOR SALT FOG SENSITIVITY ANC DEGRADATION, TI-IE

RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
. ANALYSIS REPORT,

RSC
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GY  ODCR/OFFGASING: ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH
MATERIAL SELECTION CRITERIA FOR ODOROFFGASING. THE RATIONALE
FOR THIS VERIFIC}&TIDN 15 PROVIDED IN AN ENGINEERING ARNALYSIS REPORT.

H} FLAMMAEBILITY: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH
MATERIAL SELECTION CRITERIA FOR FLAMMABILITY. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING AMALYSIS REPORT.

f LIGHTMING: THE RATIOMALE FOR WERIFICATION 1S PROVIDED IN AN
ENGINEERING ANALYSIS REPORT.

K ELECTROMAGNETIC COMPATIBILITY: CEO, CE03, ©501, C502, CS0E, REDZ,
R302, R303, RS04, AND TTO1 (TIME DOMAIN TRANSIENT AND RIPPLE TEST)
PERFORMED PER CR # 21-521-00567-00054 ON THE BRASSBOARD ITEM. THE
RATIONALE FOR THIS VERIFICATION 15 PROVIDED IN AN ENGINEERING
ANALYSIE REPORT.

(C] INSFECTION:

RECEIVING INSPECTIONS! (FAILURE CAUSE A, B.) RECEIVING INSPECTIONS AT
ENERGIA ARE PERFORMED IN ACCORDANCE TO THE FOLLOWING STANDARDS.
CNGI04-120-88, CNGI04-408.89, EEM.121-471-90, EEH-137-475-81, AND EEH-ODE-471-BH,
QA [N COOPERATION WITH SPECIALIZED DIVISIONS (SUCH AS MAF LAR, TOOLS,
CALIBRATION LAB, ETC.) CONDUCTS RECEIVING INSPECTIQONS FOR PARTS ARTICLES
AND RAW MATERIALS, NECESSARY DATA, SHELF LIFE, RESOURCE LIFE AND TEST
DATA ARE VERIFIED FOR ACCEPTANCE. INDIVIDUAL ELEMENTS ARE INSPECTEDY
MEASURED FOR CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS, PARTS
COATING QUALITY, JOINTS QUALITY, OVERALL AND INSTALLATION DIMENSIONS,
QUALITY OF ABSEMBLY, AND INSTALLATICN MARKINGS ARE CHECKED. COMPLIANCE
WITH ELECTRICAL CONNECTION TABLES |18 VERIFIED BY PERFORMING THE
FOLLOWING OPERATIONS: CONTINUITY TEST OF THE ASSEMBLY AND WIRE NUMBER
AND COLORING VISUAL INSPECTION FOR EACH CIRCUIT POINT, A RECORD OF THESE
INSPECTIONS IS KEPT IN THE ASSEMBLY DATA CARD,

CONTAMINATION CONTROL & CRITICAL PROCESSES: {FAILURE CAUSE A B, )
PRODUCTION ROOM COMPLIANCE WITH THE OPERATIONAL ENVIRONMENTAL
REQUIREMENTS ARE IMPLEMENTED PER THE FOLLOWING ENERGIA SPECIFICATIONS:
CNGI04-108-01, CNG3D4-187-78, CNO304-188-88, CNG304-53-88, AND CNG3I0A-172-B2. A
WORKING COMMITTEE TEAM -WHICH INCLUDES DESIGNER, QUALITY, OFERATIONS,
AND SPECIALISTS- PERFORMS DAILY CONTROL OF PROCESSES, TOOLS AND
FIXTURES, WORKING ENVIRONMENTS, AND SEQUENCES OF CPERATIONS.

TESTING: (FAILURE CAUSE A, B, C, D, E, F) TESTE ARE DESIGNED TO ENSURE
MAXIMUM DESIGN COMPLIANCE, PRE-PLANNED INGPECTION POINTS ARE IDENTIFIED
AND ARE BUPPLEMENTED WITH INSPECTION INSTRUCTIONS BASED ON THE
COMPLEXITY OF THE ASSEMBLY, THE QUALITY DEPARTMENT MONITORS THE
PERFORMANCE OF INSPECTIONS AND TESTS REQUIRED BY DESIGN
DOCUMENTATION. THE FOLLOWING ENERGIA SPECIFICATIONS ARE APPLICABLE:
33Y.6201.008-0%5, CNG304-A87-88, AND CNG304-1 44-83.

HANDLING/PACKAGING: [FAILURE CAUSE C, D) PACKAGING AND TRANSFPORT
CONTAINER ARE VERIFIED FOR COMPLIANCE WITH SPECIFICATIONS AND DRAWING
REQUIREMENTS. ENERGIA ENGINEERING DRAWINGS, PROCEDURES, AND
INSTRUCTIONS DEFINE THE RECUIREMENTS FOR STORAGE, PACKAGING, AND
SHIPPING. THE FOLLOWING ENERGIA SPFECIFICATIONS ARE APPLICABLE: RD92-0256-
85 AND EEN-121-471-75

RSC '
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(D} FAILURE HISTORY:
DATA QN TEST EAILURE 8, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENCED DLIRING GROUND PROCESSING OF THE ODS CAN BE FOUND IN THE
. PRACA DATA BASE. . .

R5C
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APPENDIX D
DISPOSITION AND RATIONALE

(FYROTECHNIC FIRING CONTROL UNIT)
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FUNCTION;

THE PFCU CONTAINS THE COMMAND RECEPTION MODULE, THE RELAY MODULES '

REQUIRED TC ISSUE PYROBCLT INITIATION, AND THE INHIBIT CIRCUITS TO PRECLUDE i
UNWANTED FIRINGE. THE PFCU PROVIDES INITIATION OF TWO GROUPS (BUSES .
+NN1, AND +NN2) OF 12 INITIATORS ON TWO FILAMENTS DNEPER HOOK (ACTIVE AND

PASSIVE.) iT REMOVES STATIC ELECTRICITY FROM THE PYROTECHNIC CIRCUITS,

AND IT ALLOWS CHECK-OUT OF THE PYRD CIRCUIT INTEGRITY DURING GROUND

OPERATIONS.

. HARDWARE DESCRIPTION:

THE PFCU CONTAIN THE FOLLOWING COMPONENTS:

REFERENCE DESIGNATOR ITEM . QUANTITY

X120110, X1202/10, Plug OSRES0ATV_AVC 384.047TU BRO,353.045TU T

X120310, X1204/10,

X1Z05110, X1208M 0,

X1207110

X1208/10, X1281/10 Plug OSMR-1-102-7-V, GED 364 18411 bRO. 264 0457 2

X1209/10, X1210/10 Socket OSZRMTZZBAG3AIV, GED. 364, 126U 3
bRO.364.045TU

X121110, X126410 Flug OSZRMTZ2B45h3A1V, GEQ.364.106T0 2
bRO.364. 045TL)

X1282M10 Piug OSRE32ATV_AV0.384 04711 bRO.354.045TU .

%1203/10 Plup OSRS19ATV_AV0 384 047TU bRO.35L.045TU 1

Relay Cells B i

[ET-E1ed Ya22 33U.5225.003 : 184

E171-E172 Yal2 33U.5225.002 2

E165-E158 Yaz3 33U.5225 001 4

E169-E170 Yazd  33U.5225 006 2

Cioda Calig :

E173.E188,_E202, E203 Diode Cell 231),.5222,008 16

E2D4-E208, 217 Dicde Cell 330 5222007 4

E207-E218 Ciode-resistor cefl 3301,5221.007 10

Ki-K40 Relay RES-50 OS5 RS4.569 435-00.01_RSO450,006TU 40
OETV4.450.018-82

KQ1, KQzZ Switch OP-1-25_TU16 526,455-70 groap aU 2

R1-R&0 . |Resistor 7 ohens  33U.5272.003-03 a0

R161-R240 . Resistor 08 52-23-0.2%1m ohms * 10%-A-B- 19
VM _OZn0.467 031TU OZh).467.138TU

DESIGN: : '

ELECTRICAL AND RADIC COMPONENTS ARE CHOSEN IN ACCORDANGE WITH THE
DEVICE'S OPERATING MODES AND PARAMETERS. INTEGRATED RELAY. DIODE. AND

RESISTOR CELLS UTILIZED IN THE DESIGN HAVE PASSED STRICT GROUND

DEVELOPMENT TESTS AND HAVE SHOWN GOOD PERFORMANGE DURING FLIGHT

CPERATIONS. RELIABILITY IS ENHANCED USING REDUNDANCY TECHNIQUES SUCH AS:
DUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4. POWER BUSES AND CONTROL.

GIRCUITS ARE SEPARATED, PROVISION ARE MADE FOR CIRCUIT CHECK-OUT DURING

SERVICE AND REPAIR STATES. THE WIRE BUNDLES ARE ADDITIONALLY INSULATED

AND SECURED BY A CORD. INDIVIDUAL WIRES ARE SECURED USING SEALANT WIRE

JUMPERS LONSER THAN aMM, A5 WELL AS, OTHER BARE CURRENT CONDUCTING

AND CURRENT-BEARING SURFACES OF LESS THAN 2MM ARE INSULATED BY SHRINK

TUBING. SOLDERING SPOTS AND COMPONENTS TERMINALS ARE COATED WITH

VARNISH. - .

RSC
@ Eneryia FTOPHetary Data APP-ODS - 12




U5, Gow't
a3

COMPONENT PROCUREMENY CONTROL:
THE DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN APFRGVED SUPPLUIER
LIST (ASL) FOR THE SPECIFIC PRODIICT, BASED ON EXPERY ASSESSMENT oF THE
. QUALITY ANC RELIABILITY HISTORICAL DATA FOR THE FRODUCT TO BE PROCURED
ALL SUPPLIERS FROM THE ASL ARE ESTABLISHED AND [N COMPLIANCE TO THE
INDUSTRY'S GOST&/STANDARDS AND ENERGIA QUALITY ASSURANCE, RELIABILITY,
AND SAFETY PROVISIONS AND REQUIREMENTS. WHEN A PURCHASE ORDER 1S
PLACED FOR A NEW OR MODIFIED (NON-OFF-SHELF), THE SURPLIER SUBMITS A
PROPOSED OPERATION AND TECHNOLOGICAL PROCESS FOR MANUFACTURING TWE
REQUIRED ITEM FOR ENERGIA REVIEW AND APPROVAL. THE DESIGN DEPARTMENT
IN CONJUNCTION WITH QUALITY AND RELIABILITY EXPEKTS, PERFORM TRADE
ANALYEES AND MAINTAIN SURVEILLANCE OF THE SUPPLIERS BASED GN THE
HISTORY OR PERFORMANCE AND REJECTION RATES OF THE FURNISHED SUPELIES.
APPLICABLE ENERGIA STANDARDS CNG351-143-84, CNG251-158-85, CNG304-667-81,

TEST:
TECHNICAL INSPECTIONS ARE PERFORMED BEFORE AND AFTER TESTS WITH THE
CASE REMOVED. THESE INSPECTION CHECK FOR MECHANICAL DAMAGES, LOOSE
FASTENERS, AND SOLDERED JOINTS DAMAGE. WIRE CHECKE ARE PERFORMED FOR
PROPER CONNECTIONS TO BUSES AND TO CONNECTOR CONTACTS, IN ADDITION,
CIRCUIT DIAGRAM VERIFICATION IS PERFORMED. CIRCUITS WITH DIDDES ARE
CHECKED FOR CONTINUITY. TIiME RELAY AND CURRENT CONSUMPTION ARE

- VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT FUNGCTIONAL VERIFICATION.
VIBRATIQN, VIBRATION STRENGTH, IMPACT STRENGTH, COLDMEAT RESISTANCE AND
MQISTURE RESISTANCE TESTS ARE PERFORMED, ELECTRONIC RADID EMISSIONS

{ERE) AND ELECTRIC INSULATION RESISTANCE TESTS ARE PERFORMED FOR THE
UNIT.

QUALIFICATION, GERTIFICATION TESTS, AHD ANALYSES ARE IMPLEMENTED AT THE
. LINE REPLACEABLE UNIT (LRU) LEVEL. SPECIFIC DETAILS APPLICABLE O THE PFCU
TESTING ARE INCLUDED iN THIS AND THE FOLLOWING SECTIONS.

ACCEFTANCE TEST REQUIREMENTS:

A, EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING OR LOOSE HARDWARE,
CORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROFPER
IDENTIFICATION,

B. INSULATION RESISTANCE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 100
VOLTS (DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED PINS.

C.  DIELECTRIC STRENGTH: NG MORE THAN TWO MILIAMPS AT A POTENTIAL OF
200 VOLTS (AC) FOR ONE SECOND BETWEEN CONNEGTORS AND MLITUALLY
{SOLATED PINS.

B, FUNCTIONAL: USING SUPPLY VOLTAGES OF 23 £ 0.5 VOLTS (DC) AND 34 £ 0.5
VOLTS (DC,) VERIFY CONTINLITY, RESISTANCE, POWER CONSUMPTION,
TIMING CIRCUITS AND SWITGHING LOGIC FUNGTIONS.

RSC H
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(=N VIBRATION. SINUSOIDAL CONDUCTED IN EACH OF THE THREE MUTLJALLY
PERPENDICULAR DIRECTIONS FOR A CURATIGM OF 787 SECONDS AT THE
FOLLOWING LEVELS:

20 - 40 HZ 0.8 gMZ
40 - 80 HZ 139/HZ
BO - 160 HZ 2.3 g2
180 - 320 HZ 4.2 gHZ
320 . 640 MZ 5.7 g/HZ
640 - 1280 HZ 6.7 g/HZ
1280 - 2560 HZ 8.7 g/HZ

ITEMS A TG D ABOVE ARE CONDUGTED AFTER VIBRATION TESTS EXCERT
FUNCTIONAL IS AT 27 1 0.5 VOLTS (DC)

1

. COLD - OPERATING:

. SOAK @ 9 +0/-5.4 °F C (13 03 ° C) FOR 2 HOURS

. INSULATION RESISTANCE TEST PER B EXCEPT AT 5 MEGOHMS (MINIMUN)
FUNCTIONAL TEST PER |TEM O

. DRIES @ 86 - 122 °F (35 - 50 °C) FOR 3 HOURS

. COOCLE AT RODM TEMPERATURE FOR A MINIMUM OF 2 HOURS
EXAMINATION PER A ABOVE

-

. HOT - OPERATING
SOAK @ 113 +0/0 "F (45 +5/-) °C) FOR 3 HOURS .
. INSULATION RESISTANCE TEST PER B EXCEPT AT & MEGOHMS (MINIMUM)

FUNCTIONAL TEST PER [TEM D

. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

. EXAMINATION PER A ABOVE

sapoCoDh

G. HUMIDITY (MOISTURE RESISTANCE) TEST:
1. AT RELATIVE HUMIDITY OF 92 - 95% AND A TEMPERATURE OF 68 TO 77 °F (20
- 25 °C}, SOAK FOR 48 HOURS WITH FOWER OFF.
2. PERFORM INSHLATION RESISTANCE TEST PER B ABOVE EXCEPT AT 1
MEGOHM e '
3. DRIES AT 85 - 322 *F (35- 50 °C) FCR 2 HOURS MINIMUM.
4. COOLS AT ROOM TEMPERATURE EXAMINATION PER “A® ABQVE

RSC i
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CUALIFICATION TEST REQUIREMENTS
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—a——

. ON/OFF
ENVIRONMENTY DURATION LEVEL
STATUS
PACKAGE 510 mSEC IN BACH. . | OFF PEAK SHOCK ACCELERATION =5 2
QUALIFICATION OF THE 3 1855
TEST | PERPENDICGLILAR
DIRECTIONS 1} 2600 = 125 EHOCKS
] PERPENDICULAR TO CONTAINER
2) 1750 £ B0 SKROCKS IN TWO
MUTUALLY PERPENDICULAR
BIRECTION
3) 6000 £ 300 TOTAL NUMBER OF
SHOCHKESMINUTE = 120
RANDOM 560 SEC IN EACH OF | OFF 20 - BD Hz INCREASING & 3 dB PER
VIBRATION TEQT © | THE 3 MUTUALLY CCTAVE EASING @
(QAVT) PERPENDICULAR
DIRECTIONS B0 - 350 Hz CONSTANT & 0.067
gtz
350 . 2000 Hz DECREAZING & -MB
PER OCTAVE FROM 0.067 Q
50 Hz
DESIGN SHOCK 3-SMSEC INEACH | opF 5 HALF SINE WAVE SHOCKS OF 40
OF 3 MUTUALLY G'S AND 5 HALF SINE WAVE
PERPENDICULAR EHOCKS OF 100 &S
DIRECTHING:
AGGELERATION LINEAR OFF 10GS
ACCELERATION IN
EACH OF THE 3
PERPENDICULAR
DIRECTIONS FOR 3
| MINUTES
THERMAL VACULM | 1 HOUR MINIMUM AT | ONKOFF | 1. AT AMBIENT PRESSURE: RAME
CYCLING EACH TEMPERATURE FROM 77 TO 122 *F (25 TO 50 *C),
PLATEAL STABILIZE DWELL FOR 1 HOUR:
' CONDUCT PERFCRMANCE TEST,
2.122 TO 22 *F {50 TO 30°C),
STARILIZE; OWELL FCR 7 MOUR
CONDUCT PERFORMANCE TEST.
3. REPEAT (1) AND (2) 3 TIMES,
4. AT VACUUM OF 2 X 108 PSIA (2 X
1074 W1 OF HG): RAMP FROM -22
TQ 122 F {-30 TO 50 °C), .
| STABILLZE; DWELL FOR 1 HOUR.
5. RAMP FROM 122 TO 22 * F {50 TO
=30 *C), 8TABILIZE FOR 1 HOUR.
E. RAMP FROM -22 TO 77 * F (-20 TO
25 °C). :
RSC
Energla
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QUALIFICATION TEST REQUIREMENTS {CONT'D)
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ON/OFF
ENVIRONMENT _DURATION LEVEL
_ STATUS
COLD EXPOSURE 3 HOURB AT OFF 1) 77 TO -78*F (26 TO 80 *C),
TEST TEMPERATURE CWELL FOR 24 HOURS.
FLATEAU 2 DRYAT S5 TO120*F (35 TOS0™
C) FOR 2 HOGURS MINIMUM.
NCOOLAT T F[25°CIFOR TWS
. HOURS MINIMUM,
HEAT EXFOSURE 4 HOURS AT OFF 177 TO 140" F (25 TO 60 0T,
TEST TEMPERATURE DWELL FOR € HOURS.
PLATEAL 3) CODL AT 77*F [25" C) FOR TWO
: HEURS MINIMUM.
HUMIDITY TEST 9 HOURS AT OFF 1)68 TO 77 * F {20 7O 25 °C), DWELL
TEMPERATURE FOR § HOURE AT RELATIVE
PLATEAU HUMIDITY OF 95+3%.
2)DRY ATS5 TO122°F (35 TO 50"
C) FOR 2 HOURS MINIMUM
RELATIVE HUMIDITY OF 80%.
3} COOL AT 77" F (25" C) FOR TWO
HOURS MINIMUM.
SUPPLY VOLTAGE AS REQUIRED ONOFF | 1}{20 1 0.5) ¥V SUPPLY VOLTAGE
RESERVE 2} ({37 £ 0.5) V SUPPLY VOLTAGE
VERIFICATION TEST .
LOwW 3 HOURS AT ONOFF | 177 TO -4 = F (25 TC .20 *C),
TEMPERATURE TEMPERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEAL PEREORMANCE TEET,
VERIFICATION TEST 2}DRY AT OS TO 122°F {35 TO S0 °
C} FOR 2 HOURS MINIMUM
2} COOL AT 77* F {25* C) FOR TWO
HOURS MINIMUM.
HIGH I HOURS AT ONOFF | 1277 TO 122 = F (25 TO 50 *C),
TEMPERATURE TEMPERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEAL PERFORMANCE TEST.,

VERIFICATION TERT

2} COOL AT 7T F (28" C) FOR TWO
HOURS MINIMLUIM.

CERTIFICATION BY ANALYSIS:

ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE ASSEMELY HAVE BEEN
CERTIFIED FOR THE APPLICABLE RECUIREMENTS NOTED BELOW IN ACCORDANCE
WITH MCE21-00878. ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUPPLIER TO

CERTIFY FOR THE FOLLOWING ENVIRDNMENTS:

Ay RADIATION: ENERGIA HAS CONDUCTED TESTS ON SIMILAR HARDWARE
(11F732.7692-0A.) AN ENGINEERING ANALYSIS REPORT (EAR) IS BEING
PREPARED TO DEMONSTRATE THAT IDENTICAL COMPCONENTS, MATERIALS,
AND PROCESSES WERE USED FOR BOTH UNITS,

B} OZONE; ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR OZONE SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS FROVIDED IN AN ENGINEERING

AMNALYSIS REFPORT,

RSC :
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C) FUNGUS: ROCKWELL HAS WERIFIED ENERGIA COMPLIANCE WiTH MATERIAL
SELECTICN CRITERIA FOR NON-NUTRIENT 7O FUNGI AND TREATMENT. THE
. RATIONALE FOR THIS VERIFICATION I8 PROVIDED IN AN ENGINEERING
AMALYSIS REFORT.

D) SANDDUST: THE PFCU CONTAINS NO MOVING PARTS,

E} SALT/FOG: ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH MATERIAL
EELECTION CRITERIA FOR SALT FOG SENSITIVITY AND DEGRADATICN. THE
RATIONALE FOR THIS VERIFICATION |15 PROVIDED N AN ENGINEERING
ANALYEIS REPGRT.

MATERIAL SELECTION CRITERIA FOR COOR/QFFGASING. THE RATIONALE
FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REFPORT.

G) ODOR/OFFGASING: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH

H) FLAMMABILITY: ROCKWELL HAS VERIFIED ENERGIA COMPLLANGE WITH
MATERIAL SELECTION CRITERLA FOR FLAMMABILITY, THE RATIOMALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT.

J) LIGHTNING: THE RATIONALE FOR VERIFICATION IS PROVIDED IN AN
ENGINEERING ANALYSIS REPCORT.

K3 ELECTROMAGNETIC COMPATIBILITY: CE01, CEO3, CS01, CS02, G506, REO2,
RE02, RS0A, RS04, AND TTO1 (TIME DOMAIN TRANSIENT AND RIPPLE TEST)
PERFORMED PER CR # 21-.821-0087-00054 ON THE BRASSBOARD ITEM. THE
RATICNALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
ANAL YSIE REPORT.

. (C) INSPECTION!

RECEIVING INSPECTIONS:
RECEIVING INSPECTIONS AT ENERGLA ARE PERFORMED IN ACCORDANCE TO THE
FOLLOWING ENERGIA STANDARDS, CNG304-120-B6, CNG3D4-408-89, EEH-121-471-90,
EEH-137-475-01, AND EEH-DDA-471-88. QA IN COOPERATION WITH SPECLALIZED
DIVISIONS (SUCH AS MAF LAB, TOOLS, CALIBRATION LAB, ETC.) CONDUCTS
RECEIVING INSPECTIORS FOR PARTS ARTICLES AND RAW MATERIALS. NECESSARY
DATA, BHELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACCEPTANCE. INDIVIDUAL ELEMENTS ARE INSPECTEDS MEASURED FOR
CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS. PARTS COATING
QUALITY, JQINTS QUALITY, OVERALL AND INETALLATION DIMENSIONS, QUALITY OF

. ASSEMBLY, AMD INSTALLATION, MARKINGS ARE CHECKED. COMPLIANCE WITH
ELECTRICAL CONNECTIONS TABLES I3 CARRIED OUT BY PERFORMING THE
FOLLOWING OPERATIONS: CONTINUITY TEST OF THE ASSEMBELY AND WIRE NUMBER
AND COLORING VISUAL INSFECTION FOR EACH CIRCINT POINT. A RECORD OF THESE
INSFECTIONS IS KEPT IN THE ASSEMBLY DATA CARD.

CONTAMINATION CONTROL & CRITICAL PROCESSES:

PRODUCTION ROOM COMPLIANCE WITH THE OPERATIONAL ENVIRONMENTAL
REQUIREMENTS ARE IMPLEMENTED FER THE FOLLOWING ENERGIA SFECIFICATIONS:
CHNGI04-108-91, CNGI04-187-78, CNG304-158-88, CNG204-93-88, AND CNG3D4-172-92. A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESIGNER, QUALITY, OPERATIONS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCESSES, TOOLS AND FIXTURES,
WORKING ENVIRONMENTS AND SEQUENCES OF OPERATIONS,

RSG
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TESTING:

TESTS ARE DESIGNED TC ASSURE MAXIMUM DESIGN COMPLIARCE. PRE-PLANNED

INSPECTION POINTS ARE DEFINED AND MAY BE SUPPLEMENTED WITH INSPECTION “'
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMELY. QUALITY CONTROLS

THE PERFORMANCE OF INGFECTIONS AND TESTS REQUIRED BY DESIGN

DOCUMENTATION. THE FOLLOWING ENERGIA SPECIFICATIONS ARE APPLICARLE:

33Y.6201.008-05, CNGID4-AGT-88, AND CNGI0S-144-88,

HANDLING/PACKAGING:

PACKAGING AND TRANEPORT CONTAINER ARE CHECKED FOR COMPLIANGE WITH
THE SPECIFICATICNS AND DRAWING REQUIREMENTS. ENERGIA ENGINEERING
DRAWINGS, PROCEDURES AND INSTRUCTIONS DEFINE THE REQUIREMENTS FOR
STORAGE, PACKAGING, AND SHIPPING. THE FOLLOWING ENERGIA SPECIFICATIONS
ARE APPLICABLE: RD92-0258-89 AND EEN-121471-75

{0} FAILURE HISTORY:

DATA ON TEST FAILURES, UNEXPLAINED ANCMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF THE QDS CAN BE FOUND IN THE
FRACA DATA BASE.

RSC  Proprietary Data
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APPENDIX E
DISPOSITION AND RATIONALE

(DOCKING MECHANISM CONTROL UNIT)

REC y
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FUNCTION:

THE DMCU IS DESIGNED TO CONTROL THE TWO DOCKING MECHANISM (RING) ]
ACTUATOR ELECTROMOTORS (M4 & M5.) CELLS E9-E14, IN COMBINATION WITH .
RELAYS K1-K24, ARE USED TO IMPLEMENT THE SWITCHING LOGIC REQUIRED TO

IMPLEMENT THE COMMANDS RECEIVED FROM THE DOCKING SYSTEM CONTROL UNIT

(DSCLY IN THE AUTOMATIC AND MANUAL MODES. THESE CIRCUITS ARE USED IN

CONJUNCTION WITH THE KQ1-KQ# AND CELLS E1-E8 AND £17 TO IMPLEMENT THE

TWO BRIDGE CIRCUITS WHICH SWITCH THE ELECTROMOTORS ON AND OFF, ALL

COMPONENTS ARE MOUNTED ON A SINGLE BOARD. THE UNIT IS UNSEALED AND

ENCASED IN A DUST AND MOISTURE PROOF CONTAINER WHICH INCLUDES HEAT

DISSIPATION ELEMENTS.

HARDWARE DESCRIPTHON:
TIHE UNIT CONTAINS THE FOLLOWING ENERGIA PROCURED COMPONENTS:

REFERENCE ITEM QUANTITY

DESIGNATOR

[E.20EZY ' ICel Ya12-2, a31).5235 D08 Z

E1-E-8,E17 Diode call, 23U.5222 007 5

ES-El14 Cell RD 35, 331),5221.007 6

KO1-KO8 Switch DP-1-10 TU QDS.523.088TU B

Ki-K2d Relay RES-470S_RF4.500,417F1 24
RFO.450.047TU

X201, X203 Plug ONTe BE-1-32/22-Vi-1.V_brg 364,030 TU 2

X202 Plug ONTs-BS-1-80/27-V1-1-V_bro 364,030 TU 1

DESIGN: -

ELECTRICAL AND RADIQ COMPONENTS ARE CHOSEN IN ACCORDANCE WITH THE

DEVICE'S OPERATING MODES AND PARAMETERE. INTEGRATED RELAY, DNODE, AND .

RESISTOR CELLS UTILIZED IN THE DESIGN HAVE PASSED STRICT GROUND
DEVELOPMENT TESTS AND HAVE SHOWN GOOD PERFORMANGE DURING FLIGHT
OPERATIONS. RELIABILITY IS ENHANCED USING REDUNDANCY TECHNIGUES SUCH AS:
DUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4. POWER BUSES AND CONTROL
CIRCUITS ARE SEPARATED, PROVISION ARE MADE FOR CIRCUIT CHECK-OUT DURING
SERVICE AND REPAIR STATES, THE WIRE BUNDLES ARE ADDITIONALLY INSULATED
AND SECURED BY A CORD, INDIVIDUAL WIRES ARE SECURED USING SEALANT. WIRE
JUMPERS LONGER THAN $MM, AS WELL AS, OTHER BARE CURRENT CONDUCTING
AND CLIRRENT-BEARING SURFACES OF LESS THAN ZMM ARE INSULATED BY SHRINK
TUBING. SOLDERING SPOTS AND COMPONENTS TERMINALS ARE COATED WITH
VARNISH, o

COMPONENT PROCUREMENT CONTROL: : :

THE DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN APPROVED SUPPLIER

LIST (ASL) FOR THE SPECIFIC PRODUCT, BASED ON EXPERT ASSESSMENT OF THE

QUALITY AND RELIABILITY HISTORICAL DATA FOR THE PRODUCT TO BE PROCLRED.

ALL SUPPLIERS FROM THE ASL ARE ESTABLISHED AND IN COMPLIANGE T6 THE

INDUSTRY'S GOSTS/STANDARDS AND ENERGIA QUALITY ASSURANCE, RELIABILITY,

AND SAFETY PROVISIONS AND REQUIREMENTS. WHEN A PURCHASE ORDER 1S

PLACED FOR A NEW CR MODIFIED (NGN-OFF-SHELF), THE SUPPLIER SUBMITS A-

PROPOSED GPERATION AND TECHNOLOGICAL PROCESS FOR MANUFACTURING THE

REQUIRED ITEM FOR ENERGIA REVIEW AND APPROVAL. THE DESIGN DEPARTMENT

IN CONJUNCTION WITH QUALITY AND RELIABILITY EXPERTS, PERFORM TRADE

ANALYSES AND MAINTAIN SURVEILLANGE OF THE SUPPLIERS BASED ON THE

HISTORY OR PERFORMANCE AND REJECTION RATES OF THE FURNISHED SUPPLIES. B
APPLICABLE ENERGIA STANDARDS CNG351-142-84, CNG351-150-88, CNGI04-667.91. .

RSC p
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TEST:
TECHNICAL INSPECTIONS ARE FERFORMED BEFORE AND AFTER TESTS WIT!H TH::
CASE REMOVEDR. THESE INSPECTIONS CHESK FOR MECHAMICAL DAMAGES LOCSE
. FASTENERS, AND SOLDERED JOINTS DAMAGE WIRF CHECKS ARE PERFORED FOR
PROPER CONNECTIONS TO BUSES AND TO CONNECTOR CONTAC™S N ADDGITION,
CIRCUIT DIAGRAM VERIFICATION 13 PERFORMED. CIRCUITS WiTr CICDES ARE
CHECKED FOR CONTINUITY. TIME RELAY AND CURRENT CONSUMFET!ON ARE
VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT EUNCTIONAL VERIFICATION.
VIBRATION, VIBRATION STRENGTH, IMPACT STRENGTH, COLOD/HEAT RESISTANCE AND
MOISTURE RESISTANCE TESTS ARE PERFORMED. ELECTRONIG RADIO EMISSIONS
(ERE) ANMD ELECTRIC INSULATION RESISTANCE TESTS ARE FPERFORMED FOR THE
LINIT.

QUALIFICATION, CERTIFICATION TESTS, AND ANALYSES ARE IMPLEMENTED AT THE
LINE REFLACEABLE UNIT (LRU) LEVEL. SPECIFIC DETAILS APPLICABLE TO THE DMCU
TESTING ARE INCLURED IN THIS AND THE FOLLOWING SECTIONS.

ACCEPTANCE TEST REQUIREMENTS:

A EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING OR LOOSE HARDWARE,
CORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROPER

IDENTIFICATION. . _
INSWLATION RESISTANGE: 20 MEGOHMS MINIMUM AT 4 POTENTLAL OF 100
VOLTS (DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED PINS.
c. CIELECTRIC STRENGTH: NO MORE THAN TWO MILLAMPS AT A POTENTIAL OF
200 VOLTS (AC) FOR ONE SECOND BETWEEN CONNECTORS AND MUTUALLY
ISOLATED PINS.
D. FUNCTIONAL: USING SUPPLY VOLTAGES OF 23 £ 0.5 VOLTS (DC) AND 34 2 0.5
. VOLTS (DC,) VERIFY CONTINUITY, RESISTANCE, POWER CONSUMPTION,
. TIMING CIRCLITS AND SWITCHING LOGIC FUNCTIONS,
E. VIRRATION: SINUSOIDAL CONDUCTED IN EACH OF THE THREE MUTUALLY
PERPENDICULAR DIRECTHONS FOR A DURATION OF 787 SECONDS AT THE
FOLLOWING LEVELS:
20-40HZ 1.2 g/HZ
40-BOHZ "l 21 gHzZ
BO - 160 HZ £.1gMZ
180 - 320 HZ 7.0 gHZ
320 - 540 HZ 10 g/HZ
540 - 1260 HZ 72gmZ
1280 - 2580 HZ 8.7 gHZ

TEMS A TO D ABOVE ARE CONDUCTED AFTER VIBRATION TESTS EXCERT
FUNCTIONAL IS AT 27 £ 0.5 VOLTS {BC.)

RSC :
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F. THERMAL : .
. COLD - QPERATING:

. SOAK @ 9 +0/-5.4°F C (13 0/-3 * &) FOR 3 HOURS .
- INSULATION RESISTANCE TEST PER B EXCEPT AT 5 MEGCOHWS (MINiMUM)

. FUNCTIONAL TEST PER (TEM D

. DRIES (B #8°.122"F {35- 50 °C) FOR 5 HOURS

. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS
EXAMINATICN PER A ABOVE

ba B B =T+ B .

. HOT - OPERATING

. SOAK @ 113 +0/-0 °F (45 +5/-0 °C) FOR 3 HOURS

. INSULATION RESISTANCE TEST PER B EXCEPT AT 5 MEGOHMS (MINIMUM)
. FUNCTIONAL TEST PER ITEM D

COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

_ EXAMINATION PER A ABOVE

- VY

G, HUMIDITY (MOISTURE RESISTANCE) TEST:
1. AT RELATIVE HUMIDITY CF 92 - 98% ANO A TEMPERATURE CF 68. 77 °F (20 -
25 °C), 80AK FOR 48 HOURS WITH POWER OFF,

2. PERFORM INSULATION RESISTANCE TEST PER B ABOVE EXCEPT AT 1
MEGOHM

3. DRIES AT 95-122 *F {35 - 50 *C) FOR 2 HOURS MINIMURL.
4. COOLE AT ROOM TEMPERATURE EXAMINATICN PER "A* ABOVE

QUALIFICATION TEST REQUIREMENTS:

ENVIRONMENT DURATION QN/OFF LEVEL
STATUS
FACKAGE 5 - 10 mEEC INEACH | OFF PEAK SHOGK ACCELERATION =5 x
QUALIFICATION OF THE 3 18¢g's '
TEST FERFENDICULAR
DIRECTIONS 1) 2500 & 125 SHOCKS
' PERPENDICULAR TD CONTAINER
2} 1750 & 90 SHOCKS IN TWD
MRITUIALL Y PERPENDICULAR
-DIREGCTION
3) 6000 3 300 TOTAL NUMBER OF
SHOCKE/MINLITE 5 120
' RANDOM 560 EEC IN EACHOF | OFF 20 - 80 Mz INCREASING @ 3 dB PER
VIBRATKON TEST THE 3 MUTUALLY COCTAVE
{QAVT) PERPENDICULAR
DIRECTIONS 80 - 350 Hz CONSTANT @ 0.067
g2tz
35ﬁ - 2000 Hz DECREASING i%—:dﬁ
PER OCTAYE FROM 0,057 §
HWOH

RSC  proprietary Data
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QUALIFICATION TEST REQUIREMENTS (CONTLY
ENVIRONMENT DURATION OMNIOFF LEVEL
L . STATUS
DESIGN SHOCK N EACH OF 3 OFF -
MUTUALLY
PERPENDICULAR
DIRECTIONS:
1SHOCK FOR 1 TO 2 100 @ HALF SINE WAVE SHOCK
MESEC PULEE
7 SHOCKS FOR 3 TO
) S MSEC 40 3 HALF SINE WAVE SHOCK
FULSE
ACCELERATION 12 MINUTES IN OFF 135g's
EACH OF THE 3
PERPENDICULAR
DIRECTICNS.
THERMAL VACUUM | 1 BOUR MINIMUM AT | ONFOFF | 1. AT AMBIENT PRESSURE: RAMP
CYCLING EACH TEMFERATVURE FROM 77 TO 422 * F {25 TO 50 ),
PLATEAL (B CYCLES) STABILIZE DWELL FOR 1 HOUR:
CONDUCT PERFORMAMNCE TEST.
212 TO-22°F (50 TO 30 "C)
STABILIZE, DWELL FOR 1 HOUR
CONDUCT PERFORMANCE TEST,
3. REPEAT (1) AND (2] 3 TIMES.
4b§T VACUUM OF 2 X 10°F PSIA (2 X
107 MM OF HG): RAMP FROM -22
TO122*F [-30 TO 50 "),
STABILIZE; DWELL FOR 1 HOLIR,
5. RAMP FROM 122 TO 22 *F (50 TO
-30 *C}, STABILIZE FOR 1 HOUR
6. RAMP FROM 22 TO 77 °F (-30 TO
25 *C},
COLDEXPOSURE | a mOURS AT OFF 1}77 TQ 16" F (26 TD -60 °C),
TEST TEMPERATURE DWELL FOR 24 HOURS.
PLATEALN 2)DRYAT 85 TO1ZZ*F({35 TOS0*
. ) FOR 2 HOURS BMINIMUM.
I COOL AT 77 F {25° C) FGR TWO
L — HOURS MINIMUM.
HEAT EXPOSURE 2 HOURS AT OFF 1} 77 TO 140" F {25 TO 60 °CY,
TEST : TEMPERATURE DWELL FOR § HOURS.
PLATEAU 2} COOL AT 77* F {25* C) FOR TWO
: HOURS MINIMLEBA
HUMIDITY TEST 05 HOURS AT OFF 1)68TOT? = F (20 TO 25 °C), DWELL
TEMPERATURE : FOR 86 HOLIRS AT RELATIVE
PLATEAL RUMIDITY OF B523%.
2)DRY AT BS TO 122* F (35 TO S50+
£} FOR 2 HOURS MINIMLIM
RELATIVE HUMIDITY OF 80%.
3) CODLAT 7T°F (28" C} EDR 2
ROURE MINIMUM,
RSC x
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QUALIFICATION TEST REQUIREMENTS (CONTD)

ENVIRONMENT | PURATION QN/OFF LEVEL

, STATUS
SUPPLY YOLTAGE AS REQUIRED onorF | 11{(20 2 0.5) Y SUPPLY VOLTAGE
RESERVE 27 {37 = 0.5) V SUPPLY VOLTAGE
VERIFICATION TEST
LOWY 3 HOURS AT ON/CFF | D77 TO 4 " F (25 TG -20 C),
TEMPERATURE TEMPERATUIRE DWELL FOR 2 HOURS CONDUCT
RESERVE FLATEAL PERFORMANCE TEST.

VERIFICATION TEST 2) DRY AT §6 TQ 1229F | 25 TO 50 °
» - C) FOR 2 HOURS MINIMUM

3) COOL AT 77°F (25° C) FOR 2

HOURS MINIMUM.

HIGH 3 HCHIRE AT OMNOFF 177 TO 122 *F (25 TO 50 *C),
TEMPERATURE TEMPERATURE DWELL FOR 3 HOURS CONDLCT
VERIFICATION TEST . 2)CODLAT TF °F [2E °C) FOR 2

HOURS MINIMUM.
CERTIFICATION BY ANAL ¥YSIS:

ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE ASSEMELY HAVE BEEN
CERTIFIED FOR THE APPLICABLE REQUIREMENTS NOTED BELOW IN ACCORDANCE
WITH MCE21-00878, ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUPPLIER TO
CERTIFY FOR THE FOLLOWING ENVIRONMENTS:

A} RADIATION: ENERGIA HAS CONDUCTED TESTS ON SIMILAR HARDWARE
(11F732.7802-0A.) AN ENGINEERING ANALYSIS REPORT (EAR) IB BEING
PREPARED TO DEMONSTRATE THAT IDENTICAL COMPONENTS, MATERIALS,
AND PROCESSES WERE USED FOR BOTH UNITS.

R) OZONE: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR OZONE SENSITIVITY AND DEGRADATICN, THE
RATIONALE FOR THIS VERIFICATION 1S5 PROVIDED IN AN ENGINEERING
ANALYSIS REPORT.

| FUNGLIS: ROCKWELL HAS VERIFIED ENERSGLA COMPLIANCE WITH MATERIAL
- SELECTICH CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT, THE
RATIONALE FOR THIE VERIFICATION 1S PROYVIDED IN AN ENGINEERING
ANALYSIS REPORT,

D)  SAND/DUST: THE DMCU CONTAINS NO MOVING PARTS.

E} SALTIFOG: ROCKWELL HAE VERIFIED ENERGIA COMPLIAMCE WITH MATERLAL

. SELECTION CRITERLA FOR SALT FOG SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
ANALYSIS REPORT.

G) ODOR{OFFGAEING; ROUKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH
. MATERIAL SELECTION CRITERLA FOR CDOR{CFFGASING, THE RATIONALE FOR
THIS VERIFICATION I2 PROVIDED IN AN ENGINEERING ANALYSIS REPORT.

H)  FLAMMABILITY: ROCKWELL HAS VERIFIED ENERGIA COMPLIANGE WITH
MATERIAL SELECTION CRITERIA FOR FLAMMABILITY.. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT.

RsC rlets
Enargla Proprietary Data APE-ODS - 24




LS. Gow't

)] LIGHTNING:. THE RATIONALE FOR VERIFICATION IS PROVICED iN AN
ENGINEERIMG AMALYSIS REFPORT. :

K) ELECTRCMAGHETIC COMPATIBILITY: CED1, CECG3, CSD1, CS0Z, CS08, REDZ,
RS02, R503, RS04, AND TT (TIME DOMAIN TRANSIENT AND RIPPLE TEST)
PERFORMED PER CR # 21-821-0087-00054 ON THE BRASSBOARD ITEM. THE
RATIONALE FOR THIS VERIFICATION 1S PROVIDED IN AN ENGINEERING
AMNALYSIS REPORT.

(C) INSPECTION:

RECEIVING INSPECTIONS:

RECEIVING INSPECTIONS AT ENERGIA ARE PERFORMED IN ACCORDANCE TO THE
FOLLOWING ENERGLA STANDARDS: CNG204-120-88, CNG304-408-89, EEH-121-471-90,
EFH-137-475.81, AND EEH-00B-471-48. QA IN COOPERATION WiTH SPECIALIZED
DIVISIONS (SUCH AS MEP LAB, TOOLS, CALIBRATION LAB, ETC.) CONDUGTS
RECEIVING INSPECTIONS FOR PARTS ARTICLES AND RAW MATERIALS. NECESSARY
DATA, SHELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACGCEPTANCE. INDIVIDUAL EAEMENTS ARE INSPECTELY MEASURED FOR
CONFORMITY WATH DRAWING TECHNICAL REQUIREMENTS. PARTS CCATING
QUALITY, JOINTS QUALITY, OVERALL AND INSTALLATION DIMENSIONS, QUALITY OF
ASSEMBLY, AND INSTALLATION, MARKINGS ARE CHECKED. COMPLIANCE WITH
ELECTRICAL CONNECTIONS TABLES IS CARRIED OUT BY PERFORMING THE
FOLLOWING OPERATICNS: CONTINUITY TEST OF THE ASSEMBLY AND WIRE NUMBER
AND COLORING VISUAL INSPECTICN FOR EACH CIRCUIT POINT. A RECORD OF THESE
INSPECTIONS IS KEPT IN THE ASSEMBLY DATA CARD. .

GONTAMINATION CONTROL 8 CRITICAL PROCESSES:

PRODUCTION ROOM COMPLIANCE WITH THE DPERATIONAL ENVIRONMENTAL
REQUIREMENTS ARE IMPLEMENTED PER THE FOLLOWING ENERGIA SPECIFICATIONS:
CNG304-108-91, CNG3D4-187-78, CNGI04-168-28, CNG304-93-89, AND CNG3I04-172-02, A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESIGNER, QUALITY, OPERATIONS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCESSES, TOOLS AND FIXT LRES,
WORKING ENVIRONMENTS AND SEQUENCES OF OPERATIONS.

TESTING:

TESTS ARE DESIGNED TO ASSURE MAXIMUM DESIGN GOMPLLANCE. PRE-PLANNED
INEPECTION POINTS ARE DEFINED AND MAY EE SUFPLEMENTED WITH JNSPECTION
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMBLY. QUALITY CONTROLS
THE PERFORMANCE OF INSPECTIONS AND TESTS REQUIRED BY DESIGN
DOCUMENTATION. THE FOLLOWING ENERGLA SPECIFICATIONS ARE APPLICASLE:
23Y.5201.008-05, CNG304-A87-88, AND CNG304-144-38.

HANDLINGIPACKAGING: :
PACRAGING AND TRANSPORT CONTAINER ARE CHECKED FOR COMPLIANCE WITH
THE SPECIFICATIONS AND DRAWING REQUIREMENTS. ENERGIA ENCGINEERING
PRAWINGS, FROCEDURES AND INSTRUCTIONS DEFINE THE REQUIREMENTS FOR
STORAGE, PACKAGING, AND SHIPPING. THE FOLLOWING ENERGIA SPECIFICATIONS
ARE APPLICABLE: RDU2-0256-80 AND EEN-121-471-75

{D) FAILURE HISTORY: :
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENCED DURING GROUND PROCESSING OF THE ODS CAN BE FOUND IN THE
PRACA DATA BASE

HR5C
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APPENDIX F
DISPOSITION AND RATIONALE

(POWER SWITCHING UNIT)

RSC
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THE PSU CONTROLS THE APDS LOGIC BUSES AND DISTRIBUTES THE APDS POWER
BUSES. LOGIC AND MAIN POWER IS RECEIVED FROM THE DRBITER THROUGH
CONNECTOR X3 AND RETURNED THROUSH CONNECTOR X4, THE LOGIC POWER

BUSES ARE -OF- ~OD-~0C- AND THE POWER BUSES ARE —CE1 AND ~C12.
HARDWARE DESCRIPTION:

THE PEU CONSISTS OF INTEGRATED DIODE, RELAYS, AND RESISTOR CELLS. THE

DEVICE ALSO INCLUDES SEFARATE RELAYE FOR COMMUTATION OF THE AUTOMATED

AFDS CONTROL POWER UNITS. THE FUSES ARE USED FOR PROTECTION OF MAIN

POWER CIRCLITS. OPTOCOUPLE TRANSISTOR ARE USED FOR CONDITIONING OF THE

TELEMETRY SIGNAL FOR THE MAIN POWER CIRCUITS.

THE UNIT CONTAINS THE FOLLOWING ENERGIA PROCURED COMPONENTS:

OZhs. 467.081TL OZhO.457.138TV

R5C *
oo, Proprietary Data

REFERENGCE DESIGNATCOR ITEM QUANTITY
R20-R28 Resistor 05.82-23-1-2.1 Kohms + 1%-A-\/"\/ 5
R3I0-R33 Resisior 05 53230 1254 &4 ohms + 1%-A- L
W-W
X3 Plug ONTsBE-1-1918V1-1-¥ 1
bRG. 384 030TU
X4 X5 Play ONT5B51-10/14-V1.1.Y 2
bRO. 364 £30TU
X2o2 Plag ONTE-BS-1-32/22-V1-1-¥ 1
BRO. 264 .020TL)
X253 F'lug ONTBS-1-50/27-V1- 1 v 1
bRO.284.030TU
X255 X254 Pilug ONTsBS-1-501 H—‘u"l-1-‘v‘ 2
bRO.A64.031TU
E1-E4 Cell Ya-34 530.5223.010 33U.0247.004TU 4
E1D-E13 el Ya-22 33U).5225.003  33U.0247.004TU 4
| E20-E23 Call ¥Ya-13 33U.5225 004 3311.0247 004TU 4
| E25 Call Ya-24 3305225008 33U.0247.004TU 1
E30-Ea2 Cell RD38  331).5221.007 3
39U.0247.002TU
£33-E38 Coll RD3E-0.5-2 33U 5221.010 6
23U, 0247.002TU
E41-E51 Coll RDPSx1  331).5226.905 1
33U.8247,002TU
KT1-KTG 1 Puml reley 33IU.S214.019-03 330.5214.011 €
4 VDI1SVDEZ Dicde 2D103A0E TTZ.262.060TUDS 13
aAD38 190TU
VWT1-VTD Transisior optocoupls )
0T 131A PO 070.052 sACAIR419TY
vD1-vD8 Lighl-emitling diode {LED) ALI07BM 8
gAQ3RE.076TU
K1-KE Relay RPS 42 O8 RS84.520. 72007 6
Yale 452 102TL OSTVA.450.010.82
K11-K16 Relay RPS32L0E RS4.520.218 6
_YaPU.452.080TU OST24.450.019-82
FLH-FLMO Fuse link VP1-4-54 250V OYu) 480.003TL 10
FU1-FU{8 Fige link VP1-1-3A 250V OYw).480.003TU ]
R1-R& Resistor O882-23-1.1.5 kohmns + 5%-A-V-V 8
OZhD.4687.081TU OZhO.467.138TU
R10-R18 Resislor 0552-23-1.25-1 Mohms + 1%-A-V-V 9
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LESIGN: : _ .
ELECTRICAL AND RADIO COMPONENTS ARE CHOSEN IN ACCORDANGE WITH THE
DEVICE'S OPERATING MOBGES AND PARAMETERS. INTECRATED RELAY, DICDE, AMD
RESISTOR CELLS UTILIZED IN THE DESIGN HAVE PASSED STRICT SROUND
DEVELOPMENT TESTS AND HAVE SHOWN GOOD PERFORMANCE CURING FLIGHT
DOFERATIONS. RELIABILIYY IS ENHANGED USIRNG REDUNDANCY TECHNIGUES SUCH AS:
DUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4. POWER BUSES AND CONTROL
CIRCUITS ARE SEPARATED. PROVISION ARE MADE FOR GIRCUIT CHECK-QUT DURING
SERVICE AND REPAIR STATES. THE WIRE BUNDLES ARE ADDITIONALLY INSULATED
AND SECURED BY A CORD. INDIVIDUAL WIRES ARE SECURED USING SEALANT. WIRE
JUMPERS LONGER THAN 5MM, AS WELL AS, OTHER BARE (CURRENT CONDUCTING
AND CURRENT-BEARING SURFACES OF LESS THAN 2MM ARE INSULATED BY SHRINK
TUBING, SOLDERING SPOTS AND COMPONENTS TERMINALS ARE COATED WITH
VARNISH,

COMPCONENT PROCUREMENT CONTROL:

THE DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN APPROVED SUFPFLIER
LIST (ASL) FOR THE SPECIFIC PRODUCT. BASED ON EXPERT ASSESSMENT OF THE
QUALITY AND RELIABILITY HISTORICAL DATA FOR THE PRODUCT TO BE PROCURED.
ALL SUPFLIERS FROM THE ASL ARE ESTABLISHED AND IN COMPLIANGE TO THE
INDUSTRY'S GOSTS/STANDARDS AND ENERGIA QUALITY ASSURANCE. RELLABILITY,
AND SAFETY PROVISIONS AND REQUIREMENTS., WHEN A PURCHASE ORDER IS
FLACED FOR A NEW OR MODIFIED (NON-OFF-SHELF)} PART, THE SUFFLIER SUBMITS A
PROPOSED OPERATION AND TECHNOLOGICAL PROCESS FOR MANUFACTURING THE
REQUIRED ITEM FOR ENERGIA REVIEW AND ABPROVAL. THE DESIGH DEPARTMENT
IN CONJUNCTION WITH QUALITY AND RELIABILITY EXPERTS, PERFORM TRADE .
ANALYSES AND MAINTAIN SURVEILLANCE OF THE SUFFLIERS BASED ON THE
HISTORY OR PERFORMANGCE AND REJECTION RATES OF THE FURNISHED SUPPLIES.
APFUICABLE ENERGIA STANDARDS CNG351-143-54, CNGA51-159-88, CNG3I04-B67-01,

TEST:

TECHNICAL INSPECTIONS ARE PERFORMED BEFORE AND AFTER TESTS WITH THE
CASE REMOVED. THESE INSPECTION CHECK FOR MECHANICAL DAMAGES, LOOSE
FASTENERS, AND SOLDERED JOINTS DAMAGE. WIRE CHECKS ARE FERFORMED FOR
PROPER CONNECTIONS TO BUSES AND TO CONNECTOR CONTACTS. IN ADDITION,
CIRCUIT DIAGRAM VERIFICATION IS PERFORMED. CIRCUITS WITH DIODES ARE
CHECKED FOR CONTINUITY, TIME RELAY AND CURRENT CONSUMPTION ARE
VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT FUNCTIONAL VERIFICATION.
VIBRATION, VIBRATION STRENGTH, IMFACT STRENGTH, COLO/HEAT RESISTANCE AND
MOISTURE RESISTANCE TESTS ARE PERFORMED. ELECTRONIC RADIO EMISSIESNS

(ERE} AND ELECTRIC INSULATION RESISTANCE TESTS ARE PERFORMED FOR THE
UNIT. :

QUAUIFICATION, CERTIFICATION TESTS, AND ANALYSES ARE IMPLEMENTED AT THE
LINE REFLACEABLE UNIT (LRU) LEVEL. SPECIFIC DETAILS APPLICAELE TO THE BSU
TESTING ARE INCLUDED IN THIS AND THE FOLLOWING SEC .

ACCEPTANGE TEST REGUIREMENTS:
A EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING OR LOOSE HARDWARE,

CORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROPER
IDENTIFICATION, oo

RSC
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INSULATION RESISTANCE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 100
VOLTS {DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED FINS.
DIELECTRIC STRENGTH: NO MORE THAN TWO MILIAMPS AT A POTENTIAL OF
200 VOI.TS (AC) FOR ONE SECOND BETWEEN CONNECTORS AND MUTUALLY
IZOLATED FINS,

: USING SURPLY VOLTAGES GF 23 £ 0.5 VOLTS (DCYAND 24 2 0.5
VOLTS (DC) VERIFY CONTINUITY, RESISTANCE, POWER CONSUMPTION,
TIMING CIRCUITS AND SWITCHING LOGIC FUNCTIONS.
VIERATION: RANDOM CONDUCTED IN EACH OF THE THREE MUTUALLY
PERFPENDICULAR DIRECTIONS FOR A DURATION OF 787 SECONDS AT THE
FOLLOWING LEVELS:

20 - 80 H2 INCREASING & 3dB/OCTAVE
B0 - 350 HZ 0.04 g2/HZ CONSTANT
350 - 2000 HZ DECREASING { -30B/OCTAVE

[TEMS A TO D ABOVE ARE CONDUCTED AFTER VIBRATION TESTS EXCEPT |
FUNCTIOMAL IS AT 27 £ 0.8 VOLTS (OG.)

THERMAL :
. COLD - OPERATING:
. SOAK @ 9+0/454 “F C (»12 043 * C) FOR 3 HOURS

. INSULATION RESISTANCE TEST FER B EXCEPT AT 5§ MEGOHMS (MINIMUM]
. FUNCTIGNAL TEST PER ITEMD

DRIES @@ 86°-122°F (356 - 50 °C) FOR 3 HOURS
. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

?"ﬁ_ﬂ.ﬂﬂ'ﬁ-s

HOT - OPERATING

SOAK @ 112 +9-0 °F {45 +5/-0 *C) FOR 3 HOURS

. INSLLATION RESISTANCE TEST PER B EXCEPT AT 5 MEGOHMS (MINIMUM;
FUNCTIONAL TEST PERITEM D

. COOLE AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

. EXAMINATION PER A ABOVE

N

HUMIDITY (MOISTURE RESISTANCE) TEST:

1. AT RELATIVE HUMIDITY OF $2 - 58% AND A TEMPERATURE OF 68 - 77 °F (20 -

25 °C), SOAK FOR 45 HOURS WITH POWER OFF.

2, PERFORM INSULATION RESISTANCE TEST PER B ABOVE EXCEPT AT 1
MEGOHM

3. DRIES AT 85- 122 °F (35 - 50 °C) FOR 2 HOURS MINIMUM

4, COOLS AT ROOM TEMPERATURE EXAMINATION PER “A" ABOVE

e
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QUALIFICATION TEST RECUIREMENTS:
ENVIRDNMENT DURATION ON/OFF LEVEL K
- STATUS
PACKAGE 5.10 mSEC IN EACH oFF PEAK SHDCK'ACE‘.ELEMTIDH nh=
QUALIFICATION OF THE 2 1.6 g's '
TEST PERFENDICULAR .
: DIRECTIONS 1} 2500 £ 125 SHOGKE
PERPENDICULAR T CONTAINER
2) 1750 + 90 SHOCKS IN TWG
MUTLALLY PERPENDICULAR
CIRECTMON
, 3) B00 + 300 TOTAL NUMBER OF
SHOCKSMINUTE $ 120
RANDOM &80 SEC IN EACH OF | OFF 20 - BD Hz INCREASING
YIBRATION TEST THE 3 MUTUALLY nc-riqu @ 3dB PER
{QAVT) PERPENDICULAR
DIRECTIONS 80 - 350 Hz CONSTANT @ 0.067
g2z
350 - 2000 Hr DECREASING £ -32B
PER DCTAVE FROM 0.087 52%: .
| 350 Hz
DEEIGN SHOCK IN EACH DF 3 OFF
MUTUALLY
PERPENDICULAR
DIRECTIONS:
1SHOCK FOR 1 TO 3 100 & HALF SINE WAVE SHOCK
MSEC . PULBE
2 BHOCKS FOR 3 TO
$ MSEC 40 G HALF SINE WAVE SHOCK
PULSE"
ACCELERATION 12 MINUTES IN OFF 135 g%
|EACHOF THE 3
FERPENDICULAR
DIRECTIONS.
THERMAL VACUUM | 1 HOURMINIMUM AT | ONOFE | 1. AT AMBIENT PRESSURE: RAMP
CYCLING EACH TEMPERATURE FROM 77 TO 122 * F (25 TO 50 *C),
PLATEAU (E CYCLES) STABILIZE DWELL FOR 1 HOUR:
: CONDUCT PERFORMANCE TEST.
2. 12270 .22 F (S0 70 30 C),
BTABILIZE; DWELL FOR 1 HOUR
CONDUCT PERFORMANCE TEST.
3. REPEAT [1) AND {2) 3 TIMES.
4. AT VACUUM OF 2 X 10°® PSIA 2 X
1 1079 MM OF HB): RAMP FROM 22
TO 122 °F {-30 YO 50 °C),
STABILIZE; DWELL FOR 1 HOUR.
5. RAMP FROM 122 TO <22 *F {50 TO
-30 G}, STABILIZE FOR 1 HOLUR.
6. RAMP FROM -22 TO 77 * F (-30 TO
75 C).
RSC .
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ENVIRONMENT DURATION ON/OFF LEVEL
- STATUS
COLD EXPOEURE 4 HOURS AT OFF 177 TO-TE" F (25 T -60 "C),
TEST TEMPERATURE DWELL FOR 24 HOURS.
PLATEAU 2)DRY AT 9STO 172°F (38 TO50 -
&) FLiR 2 HOURS MINIMUM,
3) COOL, AT 77° F (25° G} FOR TWO
HOURS MINIMUM.
HEAT EXFOSLIRE 3 HOURSE AT OFF 1) TITO4D0F {25 TO 6D *C),
TEST TEMPERATURE DWELL FOR & HOURS.
PLATEAL 2) COOL AT 77* F {25" C) FOR TWD
- HOURS MINIMUM.
HUMIDITY TEST 86 HOURS AT OFF 1}88 TQ 77 © F (20 TO 25 °C). DWELL
TEMPERATURE FOR 96 HOURS AT RELATIVE
PLATEAL HUMISITY OF §5:3%.
2IDRY AT S5 TO1Z2*F {35 TD50°
£} FOR 2 HOURS MINIMUM
RELATIVE RUMIDITY OF 80%.
3 COOL AT 77" F (25° C} FOR 2
HOURS MINIMLIM.
SUPPLY VOLTAGE | AS REQUIRED ONOFF | 11(202 Q.8) V SUPPLY VOLTAGE
RESERVE 2} (37 £ 0.B) V BUPPLY VOLTAGE
VERIFICATION TEST '
LOw 3 HOURS AT ONFOFF | 1} 7T TO =4 5 F {25 TO -20 *C),
TEMRERATURE TEMPERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEAU PERFORMANCE TEST.
VERIFICATION TEST 2)DRY AT BS TO1Z2°F (35 TOS0"
C) FOR 2 HOURS MINIMUM
3 COOLAT 7T°F (25¢ C) FOR 2
HOURS MINIMIM,
HIGH 3 HOUKRS AT ANOFE | 1) TT TO 122 °F (25 TO 50 *C),
TEMFERATURE TEMPERATURE DWELL FOR 3 HOLIRS CONDLCT
RESERVE PLATEAL PERFORMANCE TEST,
VERIFICATION TEST 2} COOLAT 77 "F (25 "C) FOR 2

HOLRS MINSALIM,

CERTIFICATION BY ANALYSIE:
ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE ASSEMBLY HAVE BEEN
CERTIFIED FOR THE AFPPLICABLE REQUIREMENTS NOTED BELOW IN ACCORDANCE
WITH MC821-00878, ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUPFLIER TO

CERTIFY FOR THE FOLLOWING ENVIRCNMENTS: -

Ay RADIATION: ENERGIA HAS CONDUCTED TESTS ON SIMILAR RARDWARE
(11F732.7682-0A.) AN ENGINEERING ANALYSIS REPORT (EAR) IS BEING
PREFARED TO DEMONSTRATE THAT IDENTICAL COMPONENTS, MATERIALS,
AND PROCESBES WERE USED FOR BOTH UNITS.

E) OZONE: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR OZONE SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING

ANALYSIS REPORT.

Proprietary Data APP-ODS - 32
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C)  FUNGUS: ROCKWELL HAS VER!FIED ENERGIA COMPLIANGCE WITH MATERIAL
SELECTION CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT, THE
RATIONALE FOR THIS VERIFICATION I§ PROVIDED IN AN ENGINEERING
ANALYSIS REPORT.

n]] SAND/DUST: THE PSU CONTAINS NO MOVING PARTS.

E) SALTFOG: ROCKWELL HAS VERIFIED ENERGIA COMPLIANGE WiTH MATERIAL
SELECTION CRITERIA FOR SALT FOG SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION I3 PROVIDED IN AN ENGINEERING
ANALYZEIS REPORT,

G} QDOR{OFFGASING: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH
MATERIAL SELECTION CRITERLA FOR ODORIOFFGASING. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT,

H) FLAMMABILITY: ROCKWELL RAS VERIFIED ENERGLA COMPLIANCE WITH
MATERIAL SELECTION GRITERIA FOR FLAMMARILITY. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT.

J) LIGHTNING: THE RATIONALE FOR VERIFICATION IS PROVIDED IN AN
ENGINEERING ANALYSIS REPORT.

K) ELECTROMAGNETIC COMPATIBILITY: CEDY, CEQ3, CS01, 502, CS08, REQZ,
RS02, RS03, RS04, AND TT (TIME DOMAIN TRANSIENT AND RIPPLE TEST)
PERFORMED FER CR # 21-621.00587-0008A ON THE BRASSHBOARD ITEM. THE
RATIONALE FOR THIS VERIFICATION 15 PROVIDED IN AN ENGINEERING
ANALYSIS REPORT.

{C) INSPECTION:

RECENING INSPECTIONS:

RECEIVING INSPECTIONS AT ENERGIA ARE PERFORMED IN ACCORDANCE TO THE
FOLLOWING ENERGIA STANDARDS: CNGI04-120-88, CNGI04-408-89, EEH-121-471-80,
EEH-137-475-81, AND EEH-D08-471-88. QA IN LOOPERATION WITH SFECIALIZED
DIVISIONS (SUCH AS MAP LAB, TOOLS, CALIBRATION LAB, ETC.) CONDRUCTS
RECEIVING INSPECTIONS FOR PARTS ARTICLES AND RAW MATERIALS, NECESSARY
DATA, 8HELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACCEPTANCE. INDIVIDLIAL ELEMENTS ARE INSPECTEDY MEASURED FOR
CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS. PARTS COATING
QUALITY, JOINTS QUALITY, GVERALL AND INSTALLATION DIMENSIONS, QUALITY OF

AGEEMBLY, AND INSTALLATION, MARKING'S ARE CHECKED., COMPLIANGE WITH

ELECTRICAL CONNECTIONS TABLES IS CARRIED OUT BY PERFORMING THE
FOLLOWING OPERATIONS: CONTINUITY TEST OF THE ASSEMBLY AND WIRE NUMBER
AND COLORING VISUAL INSPECTION FOR EACH GIRCUIT PCINT. A RECORD OF THESE
INSPECTIONE IS KEPT IN THE ASSEMBELY DATA CARD.

CONTAMINATION CONTROL & CRITICAL PROCESSES:

FRODUCTION RODOM COMPLIANCE WiTH THE QPERATIONAL ENVIRONMENTAL
REQUIREMENTS ARE IMPLEMENTED PER THE FOLLOWING ENERGIA SPECIFICATIONS:
CNGA04-108-81, CNG304-187-78, ONG304-188-28. CNG304-92-88, AND CNG304-172-92. A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESIGNER, QUALITY, QPERATIONS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCEBSES, TOOLS AND FIXTURES,
WORKING ENVIRONMENTS AND 3EQUENCES OF OPERATIONS,

RSC
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TESTING:

TESTS ARE DESIGNED TO ASSURE MAXIMUM DESIGN COMPLIANCE. PRE-FLANNED
INSPECTION POINTS ARE DEFINED AND MAY BE SUPPLEMENTED WITH INSPECTION g
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMBLY. QUALITY CONTROLS .
THE PERFORMANCE OF INSPECTIONS AND TESTS REQUIRED BY DEEIGH
DOCUMENTATION. THE FOLLOWING ENERGIA EPECIFICATIONS ARE APPLICAPLE:
23Y 6201.008-05, CNG304-AB7.88, AND CNG304-144-58.

HANDLING/PACKAGING:

PACKAGSING AND TRANSPORT CONTAINER ARE CHECKED FOR COMPLIANCE WITH
THE SPECIFICATIONS AND DRAWING REQUIREMENTS, ENERGIA ENGINEERING
DRAWINGS, PROCEDURES AND INSTRUCTIONS DEFINE THE REQUIREMENTS FOR
STORAGE, PACKAGING, AND SHIPPING. THE FOLLOWING ENERGLIA SPECIFICATIONS
ARE APPLICABLE: ROB2-0256-8% AND EEN-121-471-75

{D) FAILURE KISTORY!

DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF THE OLDS CAR BE FOUND IN THE
PRACA DATA BASE.

RSL H
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APPENDIX G
DISPOSITION AND RATIONALE

(LATCH ACTUATOR CONTROL UNIT)

RSC ' ‘
@ Energila Froprietary Data
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FUNCTION:

THE LACU PROVIDES CAPTURE LATCHES ACTUATORS CONTRGOL. THE UNIT PROVIDES

LOGIC PROCESSING FOR PANEL AND AUTOMATIC SEQUENCE COMMANDS TGO THE .
CAPTURE LATCHES, INPUT FROM THE MOTOR POSITION SENSORS SWITCHES THE

MOTOR DRIVE RELAY MODULES OFF. PROVIDES CONTROL SIGNALS TO THE CSCY

FOR ALTOMATIC SEQUENCE IMPLEMENTATION, PROVIDES TELEMETRY

INFORMATION TO THE DCL) AND THE APDS CONTROL PANEL FOR MONITORING

PURPOSES,

HARDWARE DESCRIPTION:

THE UNIT CONTAINS THE FOLLCWING ENERGIA PROCURED COMPONENTS:

REFERENCE DESIGNATOR . ITEM QUANTITY

E1-Ey, E37-E38 Cell Ya22 33U.5225 003 1

E10-E11 Cell Yald 33U.5225.005 2

E12-E15 Cell Yai3 33U.5225.004 4

E33 Cell Yaiz2 335225 008 1

Ki15-KT1E Time rejay 3300521401 1-04 3

E16-E21 Cell RD 38 33U.5221.07 )

E22-E24 Cell YaDF-3x2 OF 23U.5226.008 3

E25.E31E35:E36 Cell YaDP-22-0M 23U 5228.0M 4

E26,E27,E32,E56 Cell YaDF 5x1  33U.5226.005 4

E28-E30 Diode celt 33U.5222,007 3

K1=-K12 Relay RESATOE RF4.500,407- 12
Qz.0 =BFD.45D.I:I~IT TL OST VA ASDD18-B2

X207 Plug 08 ONTSBS-1-50/27-V1-1-V_trc 364.030 i
TU bro.364.045 TU

X208; X223 Plug OF ONT5-EM-1-30/14-V1-1-V_bro 364 031 2z
TU bro.364.045 TU

X20% Piug 05 ONTS-B5-1-19116-V1-1-¥_Dr0 354,030 1
Tl bro.354.045 TU

DESIGN:

ELECTRICAL AND RADIO COMPONENTS ARE CHOSEN IN ACCORDANCE WITH THE
DEVICE'S OFERATING MODES AND FARAMMETERS. INTEGRATED RELAY, DIODE, AND

RESISTOR CELLS UTILIZED IN THE DESKSN HAVE PASSED STRICT GROUND

DEVELOPMENT TESTS AND HAVE SHOWN GOOD PERFORMANCE DURING FLIGHT
OPERATIONS. RELIABILITY IS ENHANCED USING REDUNDANCY TECHNIQUES SUCH AS:
DUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4, POWER BUSES AND CONTROL
GCIRCUITS ARE SEPARATED. PROVISION ARE MADE FOR CIRCUIT CHECK-OUT DURING
SERVICE AND REPAIR STATES. THE WIRE BUNDLES ARE ADDITIONALLY INSULATED
AND SECURED BY A CORD. INDIVIDUAL WIREES ARE SECURED USING SEALANT. WIRE
JUMPERS LONGER THAN 5MM, AS WELL A€, OTHER BARE CURRENT CONDUCTING
AND CURRENT-BEARING SURFACES OF LESS THAN 2MM ARE INSULATED BY SHRINK
TUBING. SOLDERING SPOTS AND COMPONENTS TERMINALS ARE COATED WITH

VARNISH.

COMPONENT PROCUREMENT CONTROL: -
THE DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN AFFPROVED SUPPLIER
LIST {ASL) FOR THE SFECIFIC PRCDUCT, BASED ON EXPERT ASSESSMENT OF THE

QUALITY AND RELIABILITY HISTORICAL DATA FOR THE PRODUCT TC SE PROCURED.
ALL SUFPLIERS FROM THE ASL ARE ESTABLISHED AND IN COMPLIANCE TG THE .

RSC ‘
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INDUSTRY'S GOSTWSTANDARDS AND ENERGIA QUALITY ASSURANCE, RELIABILITY,
AND SAFETY PROVISIONS AND REQUIREMENTS. WHEN A PURCHASE ORDEF. i%
PLACED FOR A NEW DR MODIFIED INON-OF F-SHELF), THE SUPPLIER SLBMITS &
PROPOSED OPERATICN AND TECHNOLOGICAL PROCESS FOR MANUFAGTUR MG THE
REQUIRED ITEM FOR ENERGIA PEVIEW AND APPROVAL. THE DESIGN DEPAF TMENT
IN CONJUNCTION WATH QUALITY AND RELIABIITY EXPERTS, PERFORM TRAGE
ANALYSES AND MAINTAIN SURVEILLANCE OF THE SUPPLIERS BASED ON THE
HISTORY OR PERFORMANCE AND REJECTION RATES OF THE FURNISHED SLFFLIES.
APPLICABLE ENERGLA STANDARDS CNG251-143-84, CMGIE1-150-88, CHCH04-667-94.

TEST: '

TECHNICAL INSPECTIONS ARE PERFORMED BEFORE AND AFTER TESTS WITH THE
CASE REMOVED. THESE INSPECTION CHECK FOR MECHANICAL DAMAGES, LOOSE
FASTENERS, AND SOLDERED JOINTS DAMAGE. WIRE CHECKS ARE PERFORM ED FOR
PROPER CONNECTIONS TO BUSSES AND TO CONNECTOR CONTACTS. IN ADDITION,
CIRCUIT DIAGRAM VERIFICATION IS PERFORMED. GIRCUITS WITH DIODES ARE
CHECKED FOR CONTINUITY. TIME RELAY AND CURRENT CONSUMPTION ARE
VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT FUNGTIONAL VERIFICATION,
VIBRATION, VIBRATION ETRENGTH, IMPACT STRENGTH, COLOMHEAT RESISTANCE AND
MOISTURE RESISTANCE TESTS ARE PERFORMED. ELECTRONIC RADIO EMISSIONS
(ERE) AND ELECTRIC INSULATION RESISTANCE TESTS ARE PERFORMED FOR THE
UNIT,

QUALIFICATION, CERTIFICATION TESTS, AND ANALYSES ARE iMPLEMENTED AT THE
LINE REPLACEABLE UNIT (LRU) LEVEL. $SPECIFIC DETAILS APPLICAELE TO THE LACU
TESTING ARE INCLUCED IN THIS AND THE FOLLOWING SECTIONS. "

ACCEPTANCE TEST REQUIREMENTS:

A EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING OR LOCSE HARDWARE,
+ CORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROPER
IDENTIFICATION.
8. INSULATION RESISTANCE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 160
VOLTE (DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED FINS.
| : NO MORE THAN TWO MILLAMPS AT A POTENTIAL OF
200 VOLTS {AC) FOR ONE SECOND BETWEEN CONNECTORS AND MUTUALL Y
ISOLATED PINS. '
D.  FUNCTIONAL: USING SUPPLY VOLTAGES OF 23 + 0.5 VOLTS {DC) AND 34 £ 0.5
VOLTS (DC.) VERIFY CONTINUITY, RESISTANCE, POWER CONSUMPTION,
TIMING CIRCUITS AND BWITCHING LOGIC FUNCTIONS.

E. VIBRATION: RANDOM CONDUCTEED IN EACH OF THE THREE MUTUALLY

FERPENDICULAR DIRECTIONS FOR A DURATION OF 787 SECONDS AT THE
FOLLOVWING LEVELS:

20- 50 HZ INCREASING & adB/OGTAVE
BC - 350 HZ .04 g2HZ CONSTANT
250 - 2000 HZ DECREASING € -3dB/OCTAVE

ITEMS A TC D ABOVE ARE CONDUCTED AFTER VIBRATION TESTS EXCEPT
FUNCTIONAL IS AT 27 2 0.5 VOLTS (DC.)

RSC -
c Proprietary Data
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F. THERMAL ;

. COLD - OPERATING:

. BOAK D 0 +0/-54 °F C (113 0/-3 7 C) FOR I HOURS

. INSULATION RESISTANCE TEST PER B EXCEPT AT 5 MEGOHMS [MINIMUMA)
FUNCTICMAL TEET PER ITEM D

. DRIES @ B8%-122°F (35-50 “C)FOR 3 HOURS

. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS
EXAMINATION PER A ABOVE

B =T N

. HOT - OPERATING

. SOAK @@ 113 #8940 °F (45 +5/-0 °C) FOR 3 HOURS

. INEULATION REZISTANCE TEST PER B EXCERPT AT 3 MEGOHMS (MINIMUM)
. FUNCTIONAL TEST PER ITEM D

. COGLS AT ROOM TEMPERATURE FOR A MINIMUM QF 2 HOURS

. EXAMINATION PER A ABOVE

& O Mok M

o HUMIDITY (MOISTURE RESISTANCE) TEST:
1. AT RELATIVE HUMIDITY OF 92 - 88% AND A TEMPERATURE OF B8 - 77 °F {20 -
25 *C), SOAK FOR 48 HOURS WITH POWER, OFF,

2. PERFORM INSULATION RESISTANCE TEST PER B ABOVE EXCEPT AT 1
MEGOHM

3. DRIEGAT 95122 °F (35~ 30 °C) FOR 2 HOURS MINIMUM,
4. COOLE AT ROOM TEMPERATURE EXAMINATION PER "A® ABOVE

QUALIFICATION TEST REQUIREMENTS

ENVIRONMENT DURATION ON/OFF LEVEL
STATUSE
PACKAGE 5.10 mSEC INEACH | OFF FEAK SHOCK ACCELERATION =9 +
QUALIFICATION QF THE 3 1Bgs
TEST PERPENDICULAR
DIRECTIONS 1) 2500 % 126 SHOCKS

PERPENDICULAR TC CONTAINER

21 1750 = pQ SHOCKS IN TWO
MUTUALLY PERFENDICLULAR
DIRECTION

3} 4000 + 300 TOTAL NUMEER OF
EHOCKEMINUTE £ 120

@ Ef;h Propriatary Data APP-ODS - 38
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QUALIFICATION TEST REQUIREMENTS ([CONTD) L
. ENYIRONMENT DURATION GNICFF LEVEL
' STATUS
RANDOM - 560 SEC INEACK OF { ONOFF | LEVEL 1, o
VIERATION TEST THE 3 MUTUALLY %%}iﬂu? INCREASING & 3 ¢B PER
PERP ULAR :
(@AVT OIR E.:E#g:pfs Eg = 350 Hr COMSTANT &8 0,967
g THz FER
380 - 2000 Hz DECREASIN 2 -35
, PER OCTAVE FROM 0.087 g2/Hz @
OFF 350 Hx
LEVEL &
i 20 - BOHZ @ 0.025 2=
w-1mﬂzgn.nz5-u.nsgﬁ:z .
00 - 200 HE @ 0.05- 0.1

200 - 560 HZ ¢ 0.1 g2He
500 - 1000 HZ @ 0.1 TQ 0.025 g2+
1gm-2mnuz@ 0.025 TO 6.01

MHz
DESIGN SHOCK IN EACH OF 3 OFF
MUTUALLY
PERPENCHCULAR
DIRECTYINS:
1 SHOCK FOR 1 TOI 3 100 G HALF SINE WAVE SHOCK
M3ES PULSE
2SHOCKSE FOR A TO
5 MBEC 40 G HALF SINE WAVE SHOCK
PULSE
ACCELERATION 12 MINUTES N OFF 125 g%
EACH OF THE 3
PERFENDICULAR
DIRECTHINS. :
THERMAL VACUUM | ¢ HOUR MINIMUM AT | ON/OFF | 1. AT AMBIENT FRESSURE: RAMP
CYGLING EACH TEMPERATURE FROM 77 TO 322 *F {26 TO 50 *C),
PLATEAL . STARILIZE IWELL FOR 1 HOUR:
CONDUCT PERFORMANCE TEST,

2. 122 TO -22 * F (50 TO $0 °C),
STABILIZE: DWELL FOR 1 HOLR
CONDUCT PERFORMANGE TEST.

3. REPEAT (1} AND (2) 3 TIMES.

4. AT VACUUM OF 2 X 105 PSIA (2 X
104 MM OF HE) RAMP FROM -2
TO12ZZ°F (-30 TO 50 "C),
ETABILIZE; DWELL FOR 1 HOUR,

5. RAMP FROM 122 TO -22“F {30 TO
=30 °C), STABILIZE FOR 1 HOUR.

8. RAMP FROM =22 TO 77 * F (-30 TO
25°C) -

RSC :
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ENVIRONMENT DURATION ON/OFF LEVEL
STATUS
COLD EXPOSURE 4 HOURE AT OFF TR TO-78F (28 TO 50 ~2),
TEST TEMPERATURE DWELL FOR 24 HOURE.
PLATEAU 2)DRY ATAS TO 122°F (35 TOSO"
£} FOR 2 HOURS MINIMUM.
3) COOL AT 77° F [25° C] FOR TWO
_ HOLIRS MINIMUM.
HEAT EXFOSURE T HOURS AT OFF 1} 77 TQ 1407 F (25 TO 60 °C),
TEST TEMPERATURE DWELL FOR § HOURS.
. PLATEAU 3) COOL AT 77° F (25° C) FOR TWO
HOURS MINIMUM.
HUMIDITY TEST 95 NOURS AT OFF 1}8BTO 77T ° F {20 TQ 25 L), DWELL
TEMPERATURE FOR & HOURS AT RELATIVE
PLATEAL HUMIDITY OF 95£3%.
2)DRY ATSS TO1Z22°F (36 TOSD?
C} FOR 2 HOURS MINIMUM
RELATIVE HUMIDITY OF £0%.
3) COCAL. AT T F (25" C) FOR TWD
HOURS MINIMUM.
SUPPLY VOLTAGE | AS REQUIRED ONGOFF | 1){20 £ 0.5} V BUPPLY VOLTAGE
RESERVE 2) {37 £ 0.8} V¥ SUPPLY YOLTAGE
VERIFICATION TEST
LOW 3 HOURS AT ONOFE | 577 TO 4 *F {26 TO 20 *C),
TEMPERATURE TEMPERATURE DWELL FOR 2 HOLIRS CONDLICT
RESERYE PLATEAL PERFORMANCE TERT.
VERIFICATION TEST SIDRYATGS TO1Z2*F (28 TOBO"
C) FOR 2 HOLRS MINIMLMW
3) COOL AT 7T F (25° O} FOR TWO
HOURS MINIMEIM.
HIGH 3 HOURS AT ONOFF | N T7TQ122°F (26 T0C BD °C),
TEMPERATURE TEMPERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEAL FPERFORMAMCE TEST.
VERIFICATION TEST 21 CO0OL AT 77" F (25" C) FOR TYwS
HOURS MIMIMUM.
CERTIFICATION EY AMNALYSIS:

ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE ASSEMELY HAVE BEEN
CERTIEIED FOR THE APPLICABLE REQUIREMENTS NOTED BELOW IN ACCORDANCE
WITH MC821-00078. ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUFPLIER TO

CERTIFY FOR THE FOLLOWING ENVIRONMENTS:!

R) RADIATION: ENERGIA HAS CONDUCTED TESTS ON SIMILAR HARDWARE
(11F732.76B2-04 ) AN ENGINEERING ANALYSIS REPORT (EAR) 15 BEING
FREFARED TO DEMONSTRATE THAT IDENTICAL COMPONENTE, MATERIALS,
AND PROGESSES WERE USED FOR BQTH UNITS.

B} OZONE: ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR OZONE SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATICN (S PROVIDED IN AN ENGINEERING

ANALYSIS REPORT. .
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€) FUNGUS: ROCKWELL HAS VERIFIED ENERGLA COMPLIANEE WiTH MATERIAL
SELECTION CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT. THE
RATIOMALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
ANALYSIS REFORT,

D}  SANDDUST: THE LACU CONTAING NO MOVING PARTS.

8 SALTFOG: ROCKWELL HAS VERIFIED ENERGIA COMPLIANGE WITH MATERIAL
SELECTION CRITERIA FOR SALT FOG SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
ANALYSIZ REPCRT.

G) QLOR/OFFGASING: ROCKWELL HAS VERIFIED ENERGLA COMPLIANCE WITH
. MATERIAL SELECTION CRITERIA FOR CDORIOFFGASING. THE RATICNALE
FOR THIS VERIFICATION IS PROVIDED JN AN ENGINEERING ANALYS!S REPCRT. .

H  FLAMMABILITY: ROCKWELL MAS VERIFIED ENERGIA COMPLIANGE WITH
MATERIAL BELECTION CRITERIA FOR FLAMMABILITY. THE RATIONALE FOR
THIS VERIFICATION 1S PROVIDED IN AN ENGINEERING ANALYSIS REPORT,

Ny LIGHTNING: THE RATIONALE FOR VERIEICATION IS PROVIDED N AN
ENGINEERING AMALYSIZ REPORT.

K) ELECTROMAGNETIC COMPATIBILITY: CED1. CE03, CS01, CS02, C308, RED2,
R302, RSD3, RS04, AND TT01 (TIME DOMAIN TRANSIENT AND RIPPLE TEST)
PERFORMED PER CR # 21-821.0087-0005A ON THE ERASSBOARD ITEM. THE
RATIONALE FOR THIS VERIFICATION IS PRQOVIDED IN AN ENGINEERING
ANALYSIS REPORT.

(C) INSPECTION:

RECENING INSPECTIONS:

RECENVING INSPECTIONS AT ENERGLA ARE PEREORMED IN ACCORDANGCE TO THE
FOLLOWING ENERGIA STANDARDS. CNG304-120-38, CNG304-408-89, EEH-121-471-98,
EEH-137-475-81, AND EEH-00B-471-88, QA IN COOFERATION WITH EPECIALIZED
DIVISIONS (SUCH AS MAP LAB, TOULS, CALIBRATIONLAB, ETC.) CONDUCTS
RECEIVING INSPECTIONS FOR PARTS ARTICLES AND RAW MATERIALS. NECESSARY
DATA, SHELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACCEPTANCE. INDIVIDUAL ELEMENTS ARE INSPECTEL/ MEASURED FOR

.CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS, PARTS COATING

QUALITY, JOINTS QUALITY, OVERALL AND INSTALLATION DIMENSIONS, QUALITY OF
ASSEMBLY. AND INSTALLATION, MARKINGS ARE CHECKED, CCGMPLIANCE WITH
ELECTRICAL CONNECTIONS TABLES IS CARRIED OUT BY PERFORMING THE
FOLLOWING OPERATIONS: CONTINWITY TEST OF THE ASSEMBLY AND WIRE NUMBER
AND COLURING VISUAL INSPECTION FOR EACH CIRCUIT POINT. ARECORD OF THESE
INSPECTIONS IS KEPT IN THE ASSEMBLY DATA CARD.

CONTAMINATION CONTROL & CRITICAL PROCESSES:

PRODUCTION ROCM COMPLIANCE WITH THE OPERATIONAL ENVIRONMENTAL
REQUIREMENTE ARE IMPLEMENTED PER THE FOLLOWING ENERGIA SPECIFICATIONS:
CNG304-108-91, CNG304-187-78, CNGI04-186-88, CNG304-93-88, AND CNG304.172.92, A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESIGNER, GUALITY, DPERATIONS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCESSES. TOOLE AND FIXTURES,
WORKING ENVIRONMENTS AND SEQUENCES OF OPERATICNS,

RSC -
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TESTING:

TESTS ARE LESIGNED TO ASSURE MAXIMUM DESIGN COMPLIANCE. PRE-PLANNED

INSPECTION POINTS ARE DEFINED AND MAY BE SUFPLEMENTED WITH INSPECTION ‘
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMBLY. QUALITY CONTROLS

THE PERFORMANCE OF INSPECTIONS AND TESTS REQUIRED BY DESIGN

DOCUMENTATION. THE FOLLOWING ENERGIA SPECIFICATIONS ARE APPLICABLE:

A3Y.6204,008-058, CNGA04-A87-88, AND CNG3I04-144-38.

HANDLING/PACKAGING:

PACKAGING AND TRANSPCRT CONTAINER ARE CHEDKED FOR COMPLIANCE WITH
THE SPECIFICATIONS AND DRAWING REQUIREMENTS. ENERGLA ENGINEERING
DRAWINGE, PROCEDURES AND INSTRUCTIONS DEFINE THE REQUIREMENTS FOR
STORAGE, PACKAGING, AN SHIPPING. THE FOLLOWING ENERGIA SPECIFICATIONS
ARE AFPLICABLE: RD32-0258-8& AND EEN-121-471-75

(D) FAILURE HISTORY:

DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUNDG FROCESSING OF THE ODS CAN BE FOUND IN THE
FRACA DATA BASE.

RSC :
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APPENDIX H
DISPOSITION AND RATIONALE
(PRESSURIZATION ACTUATOR CONTROL
UNIT)
®
»

RSC  propristary Data
@ Enargia APP-QDS - 43



U5 Gav't

333

FLNCTION:

THE PACLIS ARE USED TO CONTROL MOTORS WM&, M7, M2, & M8, THE MOTORS
CONTROL THE PRESSURIZATION HOOKS 1 AND 2. THE UNIT PROVIDES LOGIC
PROCESSING FOR PANEL AND AUTOMATIC SEQUENCE COMMANDS TC THE
PRESSURIZATION HOQOKS. IT PROVIDES STATUS INDICATION TO THE GDNTRDL FAMNEL
AND TELEMETRY SIGNALS TO THE DCUs.

HARDWARE DESCRIPTION:

THE UNIT CONTAINS THE FOLLOWING ENERGIA PROCURED COMPONENTS:

REFERENCE DESIGNATCR ITEM QUANTITY

E1-E26 Cell Yazz 330).5225.003 33L0.0247.004TU 26

E30-E33 Cell Yai3 33U.5225.004 330.0247 004TU 4

Ed4-Ed7 Cell Yatd 3305225005 33U.0247.004 4

ES0.E53 Cell Yad4 3305225013 330.0247.004T0 ]

EG0-E61 Cell Yai2-2 33U.5225.008 2
23.0247.004TU

ETO-E7S Cell RD38 23U 5221 007 33U.0247.002 B

EED-EB{ Cell YRDP-5x1 33U.5214.011-011_ 22
23,5214.011 TU

KT1-KT12 Time relay 33U.5214.011-011_Time relay 12
aaL1.5214.011 ‘TU

E110-E117 Cell Ya12 33U.5225.002 33U0.0247.004 B

K1-K24 Refay RES 47-05 RF4.500.407- 24
|02.01_RFO.450.047 T OST V4.450,015-82

R1-R12 Resigtor 0§ 52-23 0.25-2.0kohms + 5%- A- 12
B-V_0Zh0.457.081 TU 0ZhO.467.138 TU

X204 [Pluy OS RS 50 ATV AVC.3564.047 TU_Dm 1
384,045 TU

X205 Pl OS RS 32 ATV AVD,. 3654 047 TU_bro 1
364 045 T1J

X205 Plog OSMR1-76-2 V GEO.364.184 TU _bro 1
354,045 TU

X222 Fiug OSMR1-102-2 V GEO.364.184 TU _bwo 1
364,045 TV

[C1-c12 . |[Capscitor OS K10-488-M1500-1500 pF + 12

_[10%_0Zho.460.173 TU OZh0.480.183 TU

ci13-Cad . {Capacltor OS K10-175-a-N90-0.1 F- 12

V_OZhO.480.107 TU OZhO.480.183 TU

DESIGN:
ELECTRICAL AND RADIO COMPONENTS ARE CHOSEN IN ACCORDANCE WITH THE
DEVICE'S OPERATING MODES AND PARAMETERS. INTEGRATED RELAY, DICDE, AND

RESISTOR CELLS UTILIZED IN THE DESIGN HAVE PASSEQ STRICT GROUND
DEVELOPMENT TEETS AND HAVE SHOWN GODD PERFORMAMNCE DURING FLIGHT
OPERATIONS. RELIABILITY 15 ENHANCED USING REDUNDANCY TECHNIQUES SUCH AS:
CUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4, POWER BUSES AND CONTROL
CIRCUTS ARE SEPARATED. PROVISION ARE MADE FOR CIRCUIT CHECK-OUT DURING
SERVICE AND REFAIR STATES. THE WIRE BUNDLES ARE ADDITIONALLY INSULATED
AND SECURED BY A CORD. INGVIDUAL WIRES ARE SECURED USING SEALANT. WIRE
JUMPERS LONGER THAN SMM, AS WELL AS, DTHER BARE CURRENT CONDUCTING
AND CURRENT-BEARING EURFACES OF LESS THAN 2MM ARE INSULATED BY SHRINK. .
TUBING. SOLDERING SPOTS AND COMPONENTS TERMINALS ARE COATED WITH
VARNISH,
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COMPONENT FROGUREMENT CONTROL: o T
THE DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN APPROVED SUPPLIER
LIST (ASL) FOR THE SPECIFIC FRODWILT, BASED ON EXPERT ASSESSMENT GF THE
QUALTTY AND RELIABILI'TY FISTORICAL DATA FOR THE PRODUCT TO BE PROACURED.
ALL SUPPLIERS FROM THE ASL ARE ESTABLISHED AN !N COMPLIANCE TO THE
INDUSTRY'S GOST=/STANDARDS AND ENERGIA QUALITY ASSURANCE, RELIABILITY,
AND SAFETY PROVISICNS AND REQUIREMENTS, WHEN A PURGCHASE ORDER IS
PLACED FOR A NEW OR MODIFIED (NON-CFF-SHELF}, THE SUPPLIER SUBMITS A T
FROPOSED OPERATION AND TECHNGLOGICAL PROGESS FOR MANUFACTURING THE
REQUIRED ITEM FOR ENERGIA REVIEW AND APPROVAL, THE DESIGN DEFARTMENT -~
IN CONJUNCTION WITH QUALITY AND RELIABI{TY EXPERTS, PERFORM TRAQE ——-——-
ANALYSES AND MAINTAIN SURVEILLANCE OF THE SUPPLIERS BASEDONTHE - - -
HISTCRY OR-PERFORMANCE AND REJECTION RATES OF THE FURNISHED SUPPLIES.
ARPLICABLE ENERGLA STANDARDS CNG351-143-84, CNG3S1 ~158-86, CNG304.567-91,

TEST:

TECHNICAL INSPECTIONS ARE PERFORMED BEFORE AND AFTER TESTS WITH THE
CASE REMOVED. THESE INSPECTION CHECK FOR MECHANICAL DAMAGES, LOOSE
FASTENERS, AND SCLDERED JOINTS DAMAGE. WIRE CHECKS ARE PERFORMED FOR
PROPER CONNECTIONS TO BUSES AND TO CONNECTOR CONTACTS. IN ADDITION,
CIRCINT DIAGRAM VERIFICATION IS PERFORMED, CIRCUITS WITH DIDDES ARE
CHECKED FOR CONTINUITY. TIME RELAY AND CURRENT CONSUMPTION ARE
VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT FUNCTIGONAL VERIFICATION.
VIBRATION, VIBRATION STRENGTH, IMPACT STRENGTH, COLD/HEAT RESISTANGE AND
MOISTURE RESISTANCE TESTS ARE FERFORMED. ELECTRONIC RADIO EMISSIONS
(ERE) AND ELECTRIC INSLLATION RESISTANCE TESTS ARE PERFORMED FOR THE
LINIT.

QUALIFICATICM, CERTIFICATION TESTS, AND ANALYSES ARE IMPLEMENTED AT THE
LINE REPLACEABLE UNIT (LRL} LEVEL. SPECIFIC DETAILS AFPLICABLE TO THE PACLU
TESTING ARE INCLUDED IMN THIS AND THE FOLLOWING SECTIONS.

ACCEPTANCE TEST REQUIREMENTS:

A EXAMINATION: NO PHYSICAL DAMAGE, NO MISSING QR LOOSE HARDWARE,
GORRECT WEIGHT, FINISH, DIMENSIONS, NO CONTAMINATION AND PROPER
IDENTIFICATION.

B.  INSULATION RESISTANGE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 100
VOLTS (DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED PINS.

Dl NGTH: NO MORE THAN TWO MILIAMPS AT A POTENTIAL OF

200 VOLTS {AC) FQR ONE SECOND BETWEEN CONNECTORS AND MUTUALLY

' ISOLATED FINS. .

D.  EUNCTIONAL: USING SUPPLY YOLTAGES OF 23 2 0.5 VOLTS (DC) AND 34 £ 0.5
VOLTS (BC.) VERIFY CONTINUITY, RESISTANGE, POWER GONSUMFTION, - -
TIMING CIRCUITS AND SWITCHING LOGIC FUNCTIONS,

RSC H
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E. VIERATION: SINUSQIDAL CONDUCTED IN EACH OF THE THREE MUTUALLY
FERPENDICULAR DIRECTIONS FOR A DURATION OF TB7 SECONDE AT THE -
FOLLCWING LEV?LS: .
20-40H2 1.2gHZ
40 - B0 HZ 2.1 gHZ
50 -160 HZ 4.1 gHZ
160 - 320 HZ 7.09MHZ
320- 64D HZ 10 gHZ
. B40 - 1280 HZ 7.2 gHZ
1280 - 25560 HZ 6.7 p/HZ

TEMS A TO D ABOVE ARE CONDUCTED AFTER VIBERATION TESTS EXCEPT
FUNCTIONAL IS AT 27 £ 0.5 VOLTS (DC.)

F. TH
1. COLD - 'DPEHATING
A SOAK @ 9 +DL5L°F C {13 0037 C) FOR 3 HOURS
b. INSULATION RESISTANCE TEST PER B EXCEP‘T AT § MEGOHME (MINIMUNY
e. FUNCTIONAL TEST PER ITEM D
d. DRIEE M 86°-122°F {35-50 °C} FOR 3 HOURS

B. COOLS AT ROOM TEMFERATURE FOR A MINIMUM OF 2 HOURS
[. EXAMINATION PER A ABOVE

2. HOT - OPERATING , .
a. SOAK & 113 +950 °F (45 «50.0 *C) FOR 3 HOURS )

b. INSULATION RESISTANCE TEST FPER B EXCEPT AT 5 MEGOHMS (MINIMLIRT

¢. FUNCTIONAL TEST PERITEMD .

d. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

e, EXAMINATION PER A ABOVE )

G. HUMIDITY (MOISTURE RESISTANCE) TEST:
1. AT RELATIVE HUMIDITY OF 92 - 38% AND A TEMPERATURE OF 86 - 77 °F (20 -
25 *C), BOAK FOR. 48 HOURS WITH FOWER OFF.

2. PERFORM INSULATION RESISTANCE TEST PER B ABOVE EXCEPT AT 1
MEGOHM

3. DRIES AT 95 - 122 °F {35- 50 "C) FOR Z HOURS MINIMLIM,
4. COOLE AT ROOM TEMPERATURE EXAMINATION PER "A” ABOVE

RSC 2
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QUALIFICATION TEST REQUIREMENTS:

k=]

LEVEL

ENYIRONMENT ! DURATION ONIOFF
£TATUS . o
PACKAGE 5- 1UmIECINEACH | OFF PEAK SHOCK ACCELERATION = & &
QUALIFICATION OF THE 2 18 0%
TEST PERFENDICULAR
D‘HEGTFD‘NS 1] 25'001 125 SHOCKS
- St PERPENDICULAR TC CONTAINER
. | #1750 £ 50 SHOCKS IN TWG
_ N | MUTUALLY PERPENDHCULAR
- DRECTION =
_____ 3)-8000 + 300 TOTAL NUMBER OF
. SHOCKSMINUTE < 120
RANDOM 5688 SEC IN EACH OF OFF 20 - 80 Hr INCREASINE 3 dg FPER
VIBRATION TEST THE 3 MUTUALLY OCTAVE @
(QAVT) PERPENDICLULAR -
DIRECTIONS 80 - 350 Hz CONSTANT & 0.087
9
350 - 2000 Hz DECREASING @ 308
FER OCTAVE FROM 0.057 &
350 he -
DESIGN SHOCTK INEACH OF 3 OFE
MUTUALLY -
PERPENDICULAR
DIRESTIONS:
1 BHOCK FOR1TO 3 100 G HALF SINE WAVE BHOCK
MSEC PULSE
2 SHOLKS FOR 3 TO
5 MSEC 40 G HALF SINE WAVE SHOCK
PULSE
ACCELERATION 12 MINUIES IN OFF 135 g
EAZH OF THE 3
FERPENDHCLULAR
DIRECTIONS.
THERMAL VACUUM | 1 HOUR MINIMUM AT | ONOFF | 1. AT AMBEENT PRESSURE: RAMP
CYCLING EACH TEMPERATURE FROM 77 TC 122 ¢ F {25 TO 50 °C),
PLATEAU (8 CYCLES) STABILIZE OWELL FOR 1 HOLWR;
CONDUGT PERFORMANGCE TEST.

2122 TQ-22°F (30 TO 30C),
ETABILIZE: DWELL FOR 1 HOUR
CONDUCT PERFORMAMNCE TEST.

3 REPEAT (1) AND (2) 3 TIMES.

4, AT VACUUM OF 2 X 105 p5iA (2 X
1074 MM OF HG): RAMP FROM .22
TO 122 *F (-30 TO 50 *0),
STABILIZE; DWELL FOR 1 HOUR,

5. RAMP FROM 122 TD -22 ° F (50 TO
+30 °C), 8TABILIZE FOR 1 HOUR,

5. RAMP FROM -22 TO 77 °F {-30 TO
25 °C)

RSC ;
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QUALIFICATION TEST REQUIREMENTS [CONTD)
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ENVIRONMENT .DURATION ONIOFF LEVEL
- STATUS
ColLD EXPOSURE 3 HOURS AT OFF 1177 TO-TE F (26 TO -00 =L,
TEST TEMPERATURE DWELL FOR 24 HOURS.
PLATEAL 2)DRY AT 85 TQ 122°F (35 TO 50°
C) FOR 2 HOURS MINIMUM,
3) COOL AT 77° F {25" C) FOR TWO
HOURS MINIMLIM,
HEAT EXPOSURE 3 HOURS AT OFF 1) 77 TO 140* F (25 TO 6D *C),
TEST TEMFERATURE DWELL FOR 6 HOURS.
. PLATEAL) 2} COOL AT 77° F (25" C) FOR TWO
HOURS MINIMUM.
HUMIDITY TEST 86 HOURS AT CFF 1) B8 7O 77 * F (20 TG 25 °C), DWELL
' TEMPERATUSE FOR 98 HOURE AT RELATIVE
PLATEAY HUMIDITY OF 95+3%.
ZYDRY AT OS TQ 122°F {38 TO 5D ®
) FOR 2 HOURS MINIMUM
RELATIVE HUMIDITY OF 60%.
3) COOL AT 71 F{25* C}FOR 2
HOLIRS MINIMLIM, :
SUPPLY VOLTASE | AB REGUIRED ONOFE | 1} {202 D.5) V SUPPLY YOLTAGE
RESERVE 2} {37 £ 0.5) ¥ SUPPLY VOLTAGE
VERIFICATION TEST .
LOW 3 HOURS AT OMOFF | 17T TO-4*F (25 TO =20 °C),
TEMPERATURE TEMPERATURE CWELL FQR ) HOURS CONDUGT
RESERVE PLATEAU PERFORMANCE TEST.
VERIFICATION TEST ZDRYATRSTO 122°F (556 TO S0 ®
C) FOR 2 HOURS MINIMUM
3) COOL AT 77° F {26° ) FOR 2
HOLURSE MINIMUM,
HIGH 3 HOURS AT ONOEFE | 1D 7T TO122° F (25 TO 30 *C),
TEMPERATURE TEMFERATLRE LWELL FOR 3 HOURS CONDLCT
RESERVE PLATEAL PERFORMANGE TEST.
VERIFICATION TEST 2) COOL AT 77 °F (25 "C)FOR 2
| HOURS MINIMUM,
CERTIFICATION BY ANALYSIS:

ALL ELECTRICAL EQUIPMENT/COCMPONENTS INSTALLED IN THE ASSEMELY HAVE BEEM
-CERTIFIED FOR THE APPLICABLE REQUIRERMENTS NOTED BELOW IN ACCORDANCE

WITH MCE21.00878. ANALYSIS/SIMILARITY HAS BEEN USED BY THE SUPPLIER TO
CERTIFY FOR THE FOLLOWING ENVIRONMENTS:

A) RADIATION: ENERGIA HAS CONDUCTED TESTS ON SIMILAR HARDWARE
{11F732.7692-0A.) AN ENGINEERING ANALYSIS REFORT (EAR) 13 BEING
PREPARED TQ DEMONSTRATE THAT IDENTICAL COMPONENTS, MATERIALS,
AND PROCESSES WERE USED FOR BOTH UNITS,

B) OZONE; ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR QZONE SENSITIVITY AND DEGRADATION, THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
ANALYEIS REPORT.

RSC
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€)  FUNGUS: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERLAL
SELECTION CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT. THE
RATIONALE FOR THIS VERIFICATION IS PROVIOEDAN-AN ENGINEERING - —--
ANALYS|S REPORT,

Q) SAND/OUST: THE PACU CONTAINS NO MOVING PARTS,

E) SALT/FOG: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR SALT FOG SENSITIVITY AND DEGRADATION. THE
RATICNALE FOR THIS VERIFICATION IS FROVIDED IN AN ENGINEERING
ANALYEIS REPORT. '

G) . ODOR/OFFGASING: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH
MATERIAL SELECTION CRITERIA FOR CDOR/OFFGASING. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REFORT.

H) FLAMMABILITY: ROCKWELL HAS VERIFIED ENERGIA, COMPLLANCE WITH .
MATERIAL SELECTION CRITERIA FOR FLAMMABILITY., THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT.

J} LIGHTNING: THE RATIONALE FOR VERIFICATION IS PROVIDED (N AN
ENGINEERING ANALYSIS REPORT. |

K) ELECTROMAGNETIC COMPATIBILITY: CEO1, CED3, CS01, CE80z2, CSDS, REDZ,
RS02, RS03, RS04, AND TT01 (TIME DOMAIN TRANSIENT AND RIFPLE TEST)
PERFORMED PER CR # 21-821-0087-0005A ON THE BRASSBOARD ITEM. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINE ERING
ANALYSIS REPORT.

{C) INSPECTION:

RECEIVING INSPECTIONS:

RECEIVING INSFECTIONS AT ENERGIA ARE PERFORMED [N ACCORDANCE TO THE
FOLLOWING ENERGIA STANDARDS: CNG304-120-85, CNG304-408-89, EEH-121-471-80,
EEH-137-475-81, AND EEH-008-471-88, QA IN COOPERATION WITH SPECIALIZED
RIVISIONS (SUCH AS MAF LAB, TOOLS, CALIBRATION LA, ETC) CONDUCTS
RECEIVING INSPECTIONS FOR PARTS ARTICLES AND RAW MATERIALS. NECESSARY
DATA, SHELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACCEPTANCE, INDIVIDUAL ELEMENTS ARE INSFECTED! MEASURED FOR
CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS. PARTS COATING
GUALITY, JOINTS QUALITY, QVERALL AND INSTALLATION DIMENSIONS, QUALITY OF
ASSEMBLY. AND INSTALLATION, MARKINGS ARE CHECKED. COMPLIANGE WITH
ELECTRICAL CONNECTIONS TABLES IS CARRIED OUT BY PERFORMING THE
FOLLOWING OPERATIONS: CONTINUITY TEST OF THE ASSEMBLY AND WIRE NUMBER
AND COLORING VISUAL INSPECTION FOR EACH CIRCUIT POINT. A REGORD OF THESE
INSPECTIONS IS KEPT JN THE ASSEMBLY DATA CARD.

CONTAMINATION CONTROL & CRITICAL PROCESSES:

PRODUCTION ROOM COMPLIANCE WITH THE OPERATIONAL ENVIRONMENTAL
REQUIREMENTS ARE IMPLEMENTED PER THE FOLLOWING ENERGIA EPECIFICATIONS:
CNG304-108-81, CNG304-187-T8, CNGID4-153-58, CNG304-53-88, AND CNG304-172-82. A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESIGNER, QUALITY, DPERATIONS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCESSES; TOOLS AND FIXTURES,
WORKING ENVIRONMENTS AND SEQUENCES OF GPERATIONS.

RSC
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TESTING: . :
TESTS ARE DESIGNED TO ASSURE MAXIMUM DESIGN COMPLIANCE. PRE-PLANNED
INSPECTION POINTS ARE DEFINED AND MAY BE SUPPLEMENTED WITH INSPECTION
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMBLY. QUALITY CONTROLS
THE PERFORMANGCE OF INSPECTICNS AND TESTS REQUIRED 8Y DESIGN
DOCUMENTATION. THE FOLLOWING ENERGIA SPECIFICATIONS ARE APPLICABLE-
337.6207.008-05, CNG304-A8T-88, AND CNG304-144-88.

HANDLINGPACKAGING:

PACKAGING AND TRANSPORT CONTAINER ARE CHECKED FOR COMPLIANCE WITH
THE SFECIFICATIONS AND DRAWING REQUIREMENTS. ENERGIA ENGINEERING
DRAWINGS, PROCEDURES AND INSTRUCTICNS DEFINE THE REGUIREMENTS FOR
STORAGE, PACKAGING, AND SHIFPING. THE FOLLOWING ENERGIA SPECIFICATIONS
ARE APPLICABLE: RDS2-02556-88 AND EEN-121-471-7%

{D) FAILURE HISTORY:

DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF THE ODS CTAN BE FOUND IN THE
PRACA DATA BASE.

RSC '
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APPENDIX |
DISPOSITION AND RATIONALE

(DOCKING SYSTEM CONTROL UNIT)

RSC -
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THE DSCU IS USED TO IMPLEMENT THE AUTOMATED DOCKING SEQUENCE AND TO

RECEIVE AND PROCESS THE COMMANDS FROM THE AFPDS CONTROL PANEL (ABA3.)
THE LHIT PROVIDES TELEMETRY TO THE DGUs AND STATUS INDICATION TO THE

APDS CONTROL PANEL., THE URIT 15 INTEGRATED IN A SINGLE UNSEALED (WAGUUM)
ENCLOSURE WITH PROTECTION AGAINST HUMIDITY AND DUST. THIS UNIT USES

HEAVY DUTY COMPONENTS TG PRECLUDE DAMAGE FROM HEATING. THE UNIT HAS
THIRTEEN JACKS., TWO ARE USED FOR GROUND TESTING.

HARDWARE DESCRIPTION;

THE DSCU CONTAIN THE FOLLOWING COMPONENTS:

REFERENCE DESIGNATOR [TEM QUANTITY

X308h40 PLUG OSCNTS-B5-1-50/27-V1-1-V n

X315h40 bRO,354.0307U

X2135n40

X2183h40 . -

X325h4D PLUG ONTS-BV-1-T6/2 VA1V 3

X2215h40 EROC.384.031TU

X2X245h40

X2205h20 PLUG OMTs-BM-1-30/14-Y1-1.¥ 2

XZ115h20 bRO. 354, 031TL

X2195n20 FPLUG ONTsBM-1-50M18-V1-1-\ 4

XZ108hZ0D bRO.364.031TU

X2128h20

X2145h20

KT1-KT36 TIME RELAYS k1.3
E_.'ELI.521 4 011.-03 33U .5214.011.-TU

KTB1-K163 TIME RELAYS 3
33U.5214.011.-18 33U 5214.011.-TU _

WKTT3-KT62 TIME RELAYS 12
33U,5214.011.-13 33U.5214.014.-TU

KT91-KT53 TIME RELAYS 3
33U.5294.011.-11 33U.5254 011.-TU

KT101-KT106 TIME RELAYS 8

_ 3310.5214.011:-18 33U.5294.011-TU

KTH11-KT113 TIME RELAYS o 3
531.5214.014.-07 351,5214.011.-TU

KT131-.KT133 TIME RELAYS 8

KT124-KT126 ['330.5214.014.-85 33U.5214.041.-TU

KR1-KR3 RELAYS RES 4705 RF4.500 407-02.01 16

- RFO.450.047TU OST V4.450.018-82
Ki-K1E RELAYS RPS 32A OS RS4.520.224 3
. YalLQ 452 080T QST V4 450.0159-82

KR4-KRE RELAYS RPS 324 08 RS4.520.720-01 5
YalO.452.080TU OST V4.450.019-82

KR11-KR19 RELAYS RPS 32A 05 RS4,520,216 5
Yatd 452102 TU OST ‘.’4.4501019-;“_@_

RA-R10 RESISTOR OS 55-5-5W-20011 0.2 % 10
©ZhD.467.505 TU OZhD.457.55¢ TU

RS :
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REFERENCE DESIGNATOR | ITEM_ __ QUANTITY

Ni, N2 N4 o CONNECTOR K49 - 18

NS, N9, N11

N13, Ni4

N17-N2D

N25, N26

H23, N30 .

N3, N§ CONNECTOR K75 4

N10, N12 B o o

Al 33U 5214.033 N1 UNIT . 1

AZ 331).5214.024 N2 UNIT 1

Ad 331).5214.035 N3 UNIT 1

Ad 330.5214.038 N4 UNIT 1

E{-E37 CELL Y12 330.5225 002 7

E&1-E71 CELL Y&12-2 3310.5235 008 11

E91, E92 CELL YaZ2 33U.5225 003 4

Edd, E95 L

E101, E168 CELL ¥a12 33U.5225 004 39

E170.E178

E141-E162 CELL Ya23 330 5225.001 45

E170-E187 _

E201-E200 CELL Ya14 33U £725 005 13

E211-E214

E221-E237 CELL Ya14 33U.5225 0D8 7
| E301-E325 : CELL YaDP-5x1 331] 5228 005 25

E341-E350 CELL YaDP-2x3 330U.5226 002 22
| E401-E412

E351.E367 CELL YaDP-3x2 OM 33U 5226001 24

E26-E375 _

E284-E400 GELL YaDP-3x2 OF 33U.5226.006 22

E415-E41E .

E431-E440 CELL RD 38 33U.5221.007 10
[E4ST-E450 CELL RD 38-0.5.2 9

E421-E428 DICDE CELL 33U).5222 007 8

DESIGN:

ELECTRICAL AND RADIC COMPONENTS ARE CHOSEN IN ACCORDANCE WITH THE
DEVICE'S OPERATING MODES AND PARAMETERS. INTEGRATED RELAY, DIQDE, AND
RESISTOR CELLE UTILIZED iN THE DESIGN HAVE PASSED STRICT GROUND
DEVELOPMENT TESTS AND HAVE SHOWN GOOD PERFORMANCE DURING FLIGHT
OPERATIONS. RELIABILITY IS ENHANCED USING REDUNDANCY TECHNIQUES SUCH
AS: DUPLICATION, TRIPLING, VOTERS 2 OF 3, AND 3 OF 4, POWER BUSES AND
CONTROL CIRCUITS ARE SEPARATED, PROVISION ARE MADE FOR CIRCUIT CHECK-

CONDUCTING AND CURRENT-BEARING SURFACES OF LESS THAN Sh ARE
INSULATED BY SHRINK TUBING. SOLDERING SPOTS AND COMPONENT TERMINALS
ARE COATED WITH VARNISH,

RSe
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COMPONENT PROCUREMENT CONTROL: _ _
THE ENERGIA DESIGN DEPARTMENT SELECTS THE SUPPLIERS FROM AN APPROVED
SUPPLIER LIST (ASL) FOR THE SPECIFIC PRODUCT, BASED ON EXPERT ASSESSMENT .
OF THE CQUALITY AND RELLARILITY HISTQRICAL DATA FOR THE PRODUCT TO BE

PROCURED. ALL SBUPPLIERS FROM THE ASL ARE ESTABLISHED AND IN COMPLIANCE

TO THE INDUSTRY'S GOSTHSTANDARDS AND ENERGIA QUALITY ASSURANCE,

RELIABILITY, AND SAFETY PROVISIONS AND REQUIREMENTS. WHEN A PURCHASE

ORDER IS PLACED FOR A NEW OR MODIFIED (NON-OFF-SHELF), THE SUPPLIER

SUBMITS A PROPOSED OPERATION AND TECHNOLOGICAL PROCESS FOR

MANUFACTURING THE REQUIRED ITEM FOR ENERGIA REVIEW AND APPROVAL. THE -

DESIGN DEPARTMENT, IN CONJUNCTION WITH QUALITY AND RELIARILITY EXPERTS.

PERFORM TRADE ANALYSES AND MAINTAIN SURVEILLANCE OF THE SUPPLIERS

BASED OGN THE HISTORY OR PERFORMANCE AND REJECTION RATES OF THE

FURNISHED SUPPLIES. APPLICABLE ENERGIA STANDARDS CNG251-143-84, CNG251-

158-86, CNGAOL-667.51.

TEST:

TECHNICAL INSPECTIONS ARE PERFORMED BEFORE AND AFTER TESTS WITH THE
CASE REMOVED. THESE INSPECTION CHECK FOR MECHANICAL DAMAGES, LODSE
FASTENERS, AND SOLDERED JOINTS DAMAGE. WIRE CHECKS ARE PERFORMED FOR
FPROPER CONNECTIONS TO BUSES AND TO CONNECTOR CONTACTS. IN.ADDITION,
CIRCUIT DIAGRAM VERIFICATION IS PERFORMED. CIRCUITS WITH DIODES ARE
CHECKED FGR CONTINUITY. TIME RELAY AND CURRENT CONSUMPTION ARE
VERIFIED IN ADDITION TO INDIVIDUAL ELEMENT FUNCTIONAL VERIFICATION.

VIBRATION, VIBRATION STRENGTH, IMPACT STRENGTH, COLD/HEAT RESISTANCE AND
MOISTURE REBISTANCE TESTE ARE PERFORMED, ELECTRONIC RADIO EMISSIONS
{ERE) AND ELECTRIC INSULATION RESISTANCE TESTS ARE PERFORMED.

QUALIFICATION, CERTIFICATION TESTS, AND ANALYSES ARE IMPLEMENTED AT THE .

LINE REPLACEABLE UNIT (LRU) LEVEL SPECIFIC DETAILE AFPLICABLE TO THE DSCU
TESTING ARE INCLUDED IN THIS AND THE FOLLOWING SECTIONS.

ACCEPTANCE TEST REQUIREMENTS:

A, EXAMINATION: NO PHYBICAL DAMAGE, NO MISSING OR LOOSE HARDWARE,
CORRECT WEIGHT, FINISH, DIMENSIONS, ND CONTAMINATION AND PRCPER
IDENTIFICATION. :

INSULATION RESISTANCE: 20 MEGOHMS MINIMUM AT A POTENTIAL OF 100
VOLTE {DC) BETWEEN CONNECTORS AND MUTUALLY ISOLATED PINS.
DIELECTRIC STRENGTH: NO MORE THAN TWO MILLAMPS AT A POTENTIAL OF
200 VOLTS {AC) FOR ONE EECOND BETWEEN CONMNECTORS AND MUTUALLY
ISOLATED PINS. :

D. FUNCTIONAL: USING SUFPLY VOLTAGES OF 23 £ 0.5 VOLTS (DC) AND 34 £ 0.5
VOLTS {DC.) VERIFY CONTINUITY, RESISTANCE, POWER CONBUMPTICH,
TIMING CIRCUITS AND SWITCHING LOGIC FUNCTIONS.

g, VIBRATION (AVT): RANMDOM CONDUCTED IN EACH OF THE THREE MUTUALLY
PERPENDICULAR DIRECTIONS FOR A DURATION OF 80 SECONDS AT THE
FOLLOWING LEVELS:
20-80HZ INCREASING @ WB/OCTAVE
-350HZ 0.04 92/MZ CONSTANT.
350 - 2000 HZ DECREASING (§ -3dB/OCTAVE
ITEMS A TO D ABOVE ARE CONDUCTED AFTER VIBRATION TESTS EXCEPT .

FUNCTIONAL IS AT 23 £ 0.5 VOLTS (DC)

RSC . i
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. COLD - OPERATING:

. BDAK @ © 20554 °F C (-13 03 ° C) FOR 5 HOURS

. INSULATION RESISTANCE TEST PER B EXCEPT AT § MEGOHMS (MINIMUM)
. FUNCTIONAL TEST PER ITEM D

. DRIES @ 88°.122°F (35 - 50 °C) FOR 2 HOURS
. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

EXAMINATION PER A ABOVE

. HOT - OPERATING ,
. SOAK @ 113 +9/-0 °F (45 +5/-0 °C) FOR 5 HOURS
. INSULATION RESISTANCE TEST PER B EXCEPT AT § MEGOHMS (MINIMUM)

FUNCTIONAL TEST PER ITEM D ABOVE

. COOLS AT ROOM TEMPERATURE FOR A MINIMUM OF 2 HOURS

-

. EXAMINATION PER A ABCVE

G. HUMIDITY (MOISTURE RESISTANCE) TEST:
1. AT RELATIVE HUMIDITY OF 92 - 8% AND A TEMPERATURE OF 88 TO 77 °F (20
- 25 °C) SCAK FOR 48 HOURS WITH POWER OFF.
2. PERFORM INSULATION RESISTANCE TEST PER B ABOVE EXCEPT ATH

MEGORM

3. DRIES AT 93- 122 "F (35. 50 "C)} FOR 2 HOURS MINIMUM, :
4. COOLS AT ROOM TEMPERATURE EXAMINATION PER "A* ABOVE

QUALIFICATION TEST REQUNREMENTS

ENVIRONMENT

DURATION ONIOFF TEVEL
STATUS
PACKAGE 510 mSEC IN EACH | OFF PEAK SHOGK ACGELERATION = 6
QUALIFICATION OF THE 3 19g%
TEST PERPENDICULAR
DIRECTIONS 1) 2500 + 125 SHOCKS
PERFENDICULAR TO CONTAINER
2) 1750 + BO SHOLKS IN TWO
MUTUALLY PERPENDICULAR
DIREGTION
) 3) 000 £ 300 TOTAL NUIMEER OF
5 SHOCKS/MINUTE < 120
RANDOM £60 8EC INEACH OF | ONOFF | =,
VIBRATION TEST | THE 3 MUTUALLY 2 o0 Hz INCREASING @ 3 d5 PER
(QAVT) PERPENIMCULAR _
' DIRECTIONS B0 - 380 Nz CONSTANT @ 0.087
giHz
350 - 2000 Hz DECREASING &3 -3dB
PER OCTAVE FROM 0,057 g2z @
350 Hz
Rse :
@ e, Proprietary Data

APP-ODS - 55




L& Gow't

CQUALIFICATION TEST REQUIREMENTS (CONTD)

ENVIRONMENT DURATION ON/OFF LEVEL———
' o R STATUS - -
DESIGN SHOCK iN EACH OF 3 OFF _
MUTUALLY A R ———
PERPENDICULAR e
DIRECTIONS: i T
4 SHOCK FOR 1 TD 3 100 G HALF SINE WAVE SHOCK
MSEG PULSE -~ — — -
2 SHOCKS FOR 3 TO
5 MSEC 40 G HALF SINE WAVE SHOCK
PULSE
MCCELERATION 12 MINUTES IN OFF 135G%5
EACH OF THE 3
PERPENDICULAR
DIRECTIONS.
THERMAL YACUUM | 1 HOUR MINIMUM AT | OWOFE | 1. AT AMBIENT PRERSURE: RAMP
CYCLING EACH TEMPERATURE ' FROM 77 TO 122 " F {25 TO 50 *C},
PLATEAL! {5 CYCLES) STABILIZE DWELL FOR % HOUR; .
CONDUCT PERFORMANCE TEST.
2 122 TO -22 °F (50 TO 30 °C),
STABILIZE; DWELL FOR 1 HOUR
CONDUCT PERFORMANCE TERT.
3. REFEAT (1} AND {2} 3 TIMES.
4 AT VACUUM OF 2X 108 Psia(zx
MM OF HA) RAMP FROM -22
TO 422 F (<30 TO 80 "¢,
STABILIZE; DWELL FOR 1 HOLR,
5. RAMP FROM 122 TO -2 ¢ F (S0 TO
-30 °C), STABILIZE FOR 1 HOUR.
8. RAMP FROM -22 TD 77 ° F (30 TO
_ 26 °C).
COLO EXPOSUR & HOURS AT OFF 1) 77 TO-78" F [26 TO -60 ),
TEST TEMPERATURE DWELL FOR 24 HOURS.
PLATEAU 2)DRY AT B5 TO 122" F (35 TO S0~
‘ C} FOR 2 HOURS MINIMUAL
23 COOL AT 77" F (25°C) FOR 2
HOURS MINIMUM.
" HEAT EXPOBURE HOURS AT CFF 1) 77 1O 140° F {25 TO 80 °C),
TEST #EMF'EHATUHE OWELL FOR & HOURS.
PLATEAL 3} COOL AT 77° F (26° C) FOR 2
HOURS MENIMLBA.
HOUES AT OFF 1) B8 TO 77 = F (20 TO 35 *C). DWELL
HUMIDITY TEST ﬁuﬁé‘nfms FOR 6 HOURS AT RELATIVE
PLATEAU HUMIDITY OF 55:3%.
2) DRY AT 85 TO 122°F {26 TO 50 °
C) FOR 2 HOURS MINIMUM
RELATIVE HUMIDITY OF £0%.
3) COOL AT 77 F (25°C) FOR 2
HOURS MINIMUM.
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QUALIFICATION TEST REGUIREMENTS (CONTD)

ENVIRONMENT DURATICN ON/GFF LEVEL
) BTATUS
SUPPLY VOLTAGE | A5 REQUIRED ONAOFF  ; 1){20 % 0.5) ¥ SUPPLY VOLTAGE
RESERVE 2] {37 + 0.5} V SUPPLY VOLTAGE
VERIFICATION TEST
LOW 5 HOURS AT ONDRE | N7 TOAF{25TO -20 *T),
TEMPERATURE TEMFERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE PLATEAU FPERFORMANCE TEST,
VERIFICATION TEST 2)DRYATSS TO12Z2°F{ 35 TO 50
) FOR 2 HOURS MINIMUM
. 3) COOL AT 77° F (25 C) FOR 2
HOURS MINIMUM.
HIGH 5 HOURS AT ONOFF | V7T TO 122 ° F (25 TO 50 °C),
TEMPERATURE TEMFERATURE DWELL FOR 3 HOURS CONDUCT
RESERVE FPLATEAL 'PERFORMANCE TEST.
VERIFICATION TEET 2) COOL AT 77° F {25° C} FOR 2
MOURS MINIMUM.
CERTIFICATION BY ANALYSIS:

ALL ELECTRICAL EQUIPMENT/COMPONENTS INSTALLED IN THE DSCU HAVE BEEN
CERTIFIED FOR THE APPLICABLE REQUIREMENTS NCTED BELOW IN ACCORDANCE

A) RADIATION: ENERGIA HAS CONDUCTED TESTS ON EIMILAR HARDWARE

PREFARED TO DEMONSTRATE THAT IDENTICAL COMPONENTS, MATERIALS,
AND PROCESSES WERE USED FOR BOTH UNITS.

B) QZONE: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR QZONE SENSITIVITY AND DEGRADATION, THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING

ANALYSIS REFORT. .

c) FUNGUS. ROCKWELL HAS VERIFIED ENERGIA, COMPLIANCE WITH MATERIAL
SELECTION CRITERIA FOR NON-NUTRIENT TO FUNGI AND TREATMENT. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING

ANALYSIS REPORAT,

D) SAND/DUST: THE DSCU CONTAINS NO MOVING PARTS. -

E) SALT/FOG: ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH MATERIAL
GELECTION CRITERIA FOR SALT FOG SENSITIVITY AND DEGRADATION. THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING

ANALYSIS REPORT.

;) QDOR/OFFGASING; ROCKWELL HAS VERIFIED ENERGIA COMPLIANCE WATH
MATERLAL SELECTION CRITERIA FOR ODOR/OFFGASING. THE RATICNALE
FOR THIE VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT,

H) FLAMMABILITY: ROGKWELL HAS VERIFIED ENERGIA COMPLIANCE WITH
MATERIAL SELECTION SRITERIA FOR FLAMMARILITY. THE RATIONALE FOR
THIS VERIFICATION IS PROVIDED IN AN ENGINEERING ANALYSIS REPORT.
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J)  LIGHTNING: THE RATIONALE FOR VERIFICATION IS PROVIDED IN AN
ENGINEERING ANALYSIS REPORT.
K)  ELECTROMAGNETIC COMPATIBILITY: CEO1, GEO3, CS01, GS02, CS06, REDE, .

RS02, RB03, RS04, AND TTO1 (TIME DOMAIN TRANSIENT AND RIFPPLE TEST)
PERFORMED PER CR % 21-821-0087-0005A ON THE BRASSBOARD ITEM, THE
RATIONALE FOR THIS VERIFICATION IS PROVIDED IN AN ENGINEERING
AMALYSIS REPORT.

{C) INSPECTIQN;

RECEIVING INSPECTIQNS: '

REGCEIVING INSPECTIONS AT ENERGLA ARE PERFORMED IN ACCORDANCE TC THE
FOLLOWING ENERGLA STANDARDE: CNGI04-120-88, CNG304-408-80, EEH-121-471-80,
EEH-137-475-81, AND EEH-008-471-88, QA IN COOPERATION WITH EFPECIALIZED
DIVISIONS (SUCH AS M&P LAB, TOOQLS, CALIBRATION LAB, ETC.) CONDUCTS
RECEIVING INSPECTHONS FOR PARTS ARTICLES AND RAW MATERLALS. NECESSARY
DATA, SHELF LIFE, RESOURCE LIFE AND TEST DATA ARE CHECKED FOR
ACCEFTANCE. INDIWVIDLIAL ELEMENTS ARE INSPECTED/ MEASURED FOR
CONFORMITY WITH DRAWING TECHNICAL REQUIREMENTS. PARTS COATING
QUALITY, JOINTE QUALITY, OVERALL AND INSTALLATION DIMENSIONS, GUALITY OF
ASSEMBLY, AND INSTALLATION, MARKINGS ARE CHECKED. COMPLIANCE WITH
ELECTRICAL CONNECTIONS TABLES 15 CARRIED OUT BY PERFCRMING THE
FOLLOWING OPERATIONS: CONTINUITY TEST OF THE ASSEMBELY AND WIRE NUMBER
AND COLORING VISUAL INSPECTION FOR EACH CIRCUIT POINT. A RECORD OF THESE
INSPECTIONS IS KEPT IN THE ASSEMBLY DATA CARD,

CONTAMINATION CONTROL & CRITICAL PROCESSES:

PRODUCTION ROOM COMPLIANCE WITH THE OPERATIONAL ENVIRONMENTAL
REGUIREMENTS ARE IMPLEMENTED PER THE FOLLOWING ENERGIA SPECIFICATIONS!
CNG204-108-89, CNGI04-187-78, CHG304-188-88, CNG204.93-88, AND CNGIH-172-92. A
WORKING COMMITTEE TEAM, WHICH INCLUDES DESHSNER, QUALITY, OPERATICNS,
AND SPECIALISTS PERFORM DAILY CONTROL OF PROCESSES, TCOLS AND FIXTURES,
WORKING ENVIRONMENTS AND SEQUENCES OF OPERATIONS.

TESTING:

TESTS ARE DESIGNED TO ASSURE MAXIMUM DESIGN COMPLIANCE. PRE-PLANNED
INSPECTION POINTS ARE DEFINED AND MAY BE SUPPLEMENTED WITH INEPECTION
INSTRUCTIONS BASED ON THE COMPLEXITY OF THE ASSEMELY. QUALITY CONTROLS
THE PERFORMANGCE OF INSPECTIONS AND TESTS REQUIRED BY DESIGN
DOCUMENTATION. THE FOLLOWING ENERGIA SPECIFICATIONS ARE APFLICABLE:

33Y.6201.008-05, CHGA04-AEY-BE, AND CNGI04-144-B8.

HANDLING/PACKAGING:

PACKAGING AND TRANSPORT CONTAINER ARE CHECKED FOR COMPLIANCE WiTH
THE SPECIFICATIONS AND DRAWING REQUIREMENTS, ENERGIA ENGINEERING
DRAWINGS, PROCEDURES AND INSTRUCTIONS DEFINE THE REQUIREMENTS FOR
STORAGE, PACKAGING, AND SHIPPING. THE FOLLOWING ENERGIA SPECIFICATIONS
ARE AFPLICABLE: RDQI-EIEB-HE AND EEN-121-471-75

(D) FAILURE HISTORY:

DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF THE ODS CAN BE FOUND IN THE
PRACA DATA BASE.
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